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b Fo^>7 i^;i/)-l,12-^£;w*-^ dv/- Y^iiK'yV — f ;i/g"C fe !9 s 
oR 2 #b Kn^-Sy^STfe^-fb^ (TfB^#— Afc:j3t>TB E 1 6 
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13 



.COOH 



a, b, c 



h 

o-carborane 



/avv 3| b, c 



H 

m-carborane 



a, b, c 



\JOf COOH 

ifrvia^ H BR10 

H 





COOH 




H 



BR20 
COOH 



BR30 



p-carborane 

a) (COCI) 2 , DMF/ CH 2 CI 2 ; b) methyl 4-aminobenzoate, DMAP/ CH 2 CI 2 ; c) KOH/ H 2 0-THF 



TMS — -CHO 



a TMS = 



b 



COOC 2 H 5 



COOC2H5 




COOC 2 H 5 
d, e, f, d 




COOH 



BR110 



a) (EtO) 2 POCH 2 COOEt, NaH/THF; b) K 2 COJEXOH\ c) cecaborane (1 4) / CH 3 CN-C 6 H 6 ; 
d) KOH/ H 2 0-THF; e) (COCI)2, DMF (cat)/ CH 2 CI 2 ; f) methyl 4-aminobenzoate/ pyridine 





b, c,d 



NOo 




COOH 



R= CHo BR201 



COOH 



R= CH 3 BR251 



a) HN0 3 , H 2 SC>4/ CH 2 CI 2 ; b) H 2 , Pd-C/ EtOH; c) terephtaiic acid monomethyl ester chloride/ pyridine 
d) KOH/ H 2 0-THF 
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COOC 2 H 5 
a, b 




COOC2H5 



.COOC 2 H 5 
d, ,f, d 



*XX 



COOC 2 H 5 
a, b 




COOC 2 H 5 
c 




R= H ( BR300 



R= H, BR350 



a) ethynyltrimehylsiiane, (PPh3) 2 PdCI 2 , Cul ( iPrNH. THF; b) KgCOa/ EtOH; c) decaborane (14)/ CH 3 CN-C 6 H 6 ; 
d) KOH/ H s O-THF; e) (COCI)2, DMF (cat)/ CH 2 CI 2 ; f) methyl 4-aminobenzoate/ pyridine 



.CH 3 



a, b M/V 




CH 3 



NOo 



d, a 



XxXx 



COOC 2 H 5 



.CH 3 



N 
H 



XXX? 



COOH 



N 
H 



BR401 





*XX„XX 



NH 2 
COOC 2 H 5 f 



xx NH , 



COOH 



H R=CH 2 CH 2 CH 3 , BR403 




a t b 



NOo 



CKU 




CH 3 



^r^COOCoH 5 g, c 

XT — 



CH3 CH 3 




COOH 



BR431 




COOH 



R=CH 2 CH 2 CH 3 , BR453 



a) H 2 , Pd-C/ EtOH; c) ethyl p-iodobenzoate, C^COa, Pd 2 (dba) 3 , Bl NAP/ toluene; c) KOH/ H 2 0-THF; 
d) 1)n-BuLi, CuCI/ DME, 2) 4-nitroiodobenzene/ pyridine; e) NaH, R-I/DMF; f) ; g) NaH, CH 3 I/ DMF; 
h) 1)n-Bul_i, CuCI/ DME, 2) 3-nitroiodobenzen /pyridin 
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O-methyl-BE100 




a) 1) n-BuLi, CuCI/DME 2) p-iodoanisole/ pyridine, reflux b) BBr^ CH 2 CI 2 



O-methyl-BE110 




O-methyl-BEl 20 BE1 2 q 

a) 1) n-BuLi/ benzene- Et s O 2) CICOOCH 3 b) BBr^/ CH 2 CI 2 c) UAIH4/THF 
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O-methy1-BEl50 




0-methyl-BEl21 

a) 1) n-BuU7 Et 2 0 2) CH 3 COCI/THF b) BBr^ CH 2 CI 2 c) NaBH 4 , EtOH 




O,O'-dimethyl-BE260 BE260 
a) 1) n-BuLi, CuCI/DME 2) p-iodoanisole/ pyridine, reflux b) BBr3/CH 2 CI 2 
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@ : BCH3 




a) 1) CH 3 Li/THF 2) C0 2 ; b) SOCI^ dimethylforrnamide; c) NaN^ dimethylformamide; d) toluene, heat; 
e) CH3OH; f) KOH/ H 2 0-CH 3 OH; g) ethyl 4-aminobenzoate/ o-dichlorobenzene, heat; h) KOH/ 
H 2 0-C 2 H 5 OH; i) terephathalic acid monomethyl ester chloride/ o-dichlorobenzene, heat 



r 
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COOH 

BR503 




a) thynyttrimehylsilane, (PPh 3 ) 2 PdCI 2 , Cul, iPrNH. THF; b) K2CO3/CH3OH; c) decaborane (14)/ 
CH 3 CN-C 6 H 6 ; d) NaH, R-l (CH 3 I or n-CH 3 CH 2 CH 2 l)/ DMF; f) n-BuLi/ THF; e) H 2 SCV dioxane-H 2 0; 
9) [(C 6 H5)3PCH 3 ] + Br" I NaNHa/THRh) (C 2 H 5 ) 3 SiH/ CF 3 COOH-CH 2 CI 2 
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;|^-(CH 2 )nOH n = 2: BE122 
^ K 27 n = 3:BE123 



BE219 



CH 3 0 



(CH 2 )nOTHP 



(CH 2 )nOH 



CH3O 




d,b 



HO 




n = 2: BE222 
n = 3: BE223 



n = 2,3 



BE300 




HO 



O-methyl-BE300 



HO 

f,g,b 




BE320 
;|^— CH 2 OH 





\»j — OH 



HO BE319 



3^-(CH 2 )nOH ^ = |: Hill 



H3CO 



n = 2,3 



HO 



a) n-BuLi, (C 6 H 5 COO) 2 / benzene-Et 2 0; b) BBr^ CH 2 CI 2 ; c) 1) n-BuLi, / benzene-Et 2 0 
2)Br(CH2) n OTHP; d) p-TsOH H 2 0/ CH 3 OH; e) 1) n-BuLi, CuC|/DME 2) 3-iodoanisole/ pyridine; 
f) n-BuLi, / benzene-Et 2 0 2) CICOOCH 3 ; g) UAIH4/ THF 



20 



H 




(ChynOTHP (ChynOH 




n = 2: BE422 
n = 3: BE423 



n -2,3 



a) n-BuLi, (C 6 H 5 COO)2/ benzene-Et 2 0; b) BBr^ CH 2 CI 2 ; c) 1) n-BuLi, / benzene-Et 2 0 
2)Br(CH2) n OTHP; d) p-TsOH H 2 0/ CH 3 OH; e) 1) n-BuLi, CuC|/DME 2) 3-iodoanisole/ pyridine 
f) n-BuLi, / berizene-Et 2 0 2) CICOOCH 3 ; g) UAIH4/ THF 
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HO 



HO: 




a />-OCH 2 CH2N(CH 3 )2 



BE162 



OCH 2 CH 2 N(CH3)2 



BE172 



pCH 2 CH 2 N(CH 3 )2 



BE260 




OH 



HO 




OCH 2 CH 2 N(CH3) 2 
BE272 



BE270 



HQ 



CH 




{H 3 C) 2 NCH 2 CH 2 0 



BE360 




OCH 3 HO 



OCH 2 CH 2 N(CH 3 ) 2 



H 3 CO— J 




HO 



BE370 



BE372 



a) (CH3) 2 NCH 2 CH 2 CI HCI, f^CCV DMF; b) 4-iodoanisole, (PPh3) 2 PdCI 2 , Cul, diisopropylamine/ THF; c) 
decaborane(14), acetonitrile/ benzene; d) BBr 3 , CH 2 CI 2 ; e) 3-iodoanisole, (PPh 3 ) 2 PdCI 2) Cul, 
diisopropylamine/ THF 
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O-methyl-BE200 




a) 1) n-BuLi/ DME 2) CuCI 3) 2-(1 1-bromo-n-undecanyloxy)tetrahydro-2/-/-pyrane, pyridine; 

b) p-toluenesulfonic acid/ CH 3 OH; c) Cr0 3 , 20% sulfuric acid/ acetone; d) BBr^/ CH 2 CI 2 ; e) n-butylamine or 
A/-n-butyl-A/-methylamine, dicycfohexylcarbodiimide/ acetonitrile; f) decaborane(14), acetonitrile/ benzene 

ift^CDtfUBtCj: !K 5EC (I) T-*£tl Mbytes ejfll^m(C^UTiim 
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D y >ftffl£0 t UTffl ^ £ £ £ & T* # * o 

p x fc*#S! □ ft ^ -r § ci a # qrtit?* 3 0 

-rzmmmm,vot\sT&s mmm, &mm, ^m, wl\m. &mm. & 

A^CMb^^fcttifoLTl^o 
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mi 

F^Xtf^y-l-tJJltfym 100mg(0.531mmol)£^ 
PD^^> 1ml izmMLs 101mg(0.795mmol)*ctr>*M^hbT^ 
^WA7; K (DMF) 1 ffiZtiUZ., lfit*3^f B Wlfe^ 
WMM U ft o SIS* ct t>* 4-T ^ y $ Jt#^ 80 . 3mg( 0 . 531mmol )§^^dd^ 
*>2ml Ciil, 0°CT4-^^^-;VT^y fU^> 130mg(1.06mmol)^SPXs T 

tlMl, 4- [(l,2->*#;w\--^ dV- h-*^*^ >-l— f ;i/)£;w^-r;i/]S 

(58%) 0 

'H-NMR (CDC1 3 ) (5:1.50-3.50 (10H, m), 3.92 (3H, s), 4.35 (1H, br s), 7.55 
(2H, d, J = 8.8 Hz), 7.71 (1H, br s), 8.06 (2H, d, J = 8.8 Hz). 

4-[(l,2-^*;i/^-* D V*- h*r*Ji?7 >-l— T ;i/)7j;W^^;b]£m#^ 
73mg(0.227minol)£:P h^'b FD75> (THF) lml fc$g#U lNzfcg-fb 
* U ^A0.91ml*iP^.x^S-C16KFHii#bfco2NJ^K*JP^TSiiS*f?JhU 

/iiM: ^ddW^^- ;i/=20/l) CJ;otIKU BRIO (60%) o 
BRIO : MfitM&li (Mxf ;i//i;^DO^^» 

ik^ : 249-25 rc 

'H-NMR (CDCI3) (5:1.00-3.30 (10H, br m), 4.36 (1H, br s), 7.59 (2H, d, J = 
8.8 Hz), 7.75 (1H, br s), 8.12 (2H, d, J = 8.8 Hz) 

7nm##r(C 10 H 17 B 1( ,N03) HtHfil C, 39.08; H, 5.57; N, 4.56. Hil C, 39.13; H, 
5.58; N, 4.44. 
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1,7->*#;i^\*-^dv*- K^£*-^>-i-£;i/**>^fre>s brio tmrnvm 
j£#&£J;oTBR20 ££rfi5cUfco 
BR20:^tf-^ («x^l//i;^DD^^» 

14^ :271-273°C ; MMR (DMSO-dJ 5:1.30-3.20 (10H, brm), 4.30 (1H, br s), 
7.69 (2H, d, J = 8.8 Hz), 7.89 (2H, d, J = 8.8 Hz), 9.74 (1H, s), 12.87 (1H, 
br s). 

HRMS(C 10 H 17 B 10 N0 3 ) stJMI 307.2246, »JjfS 307.2235. 

l,12-^£;w-*-^ny- Y^tnf^ >-l-#;i/^>g^£> N BRIO tmm^mm 

BR30 : fif^ff-^B (gtm^T-JV/^ic-y-y) ; ife,^ : >300°C ; 'H-NMR (DMSO-cU 
(5:1.40-3.20 (10H, br m), 3.94 (1H, br s), 7.61 (2H, d, J = 8.8 Hz), 7.86 
(2H, d, J = 8.8 Hz), 9.36 (1H, s), 12.80 (1H, br s). 

7^##r(C 10 H 17 B 10 N0 3 ) mMM C, 39.08; H, 5.57; N, 4.56. mmm C, 39.30; H, 
5.54; N, 4.35. 

W2 

j^-;i/h V^^)V->^> 5.0g(50.9mmol)^:|£^^Ji^-;i/3i— 50ml Izm 
#¥U 1.6M(Dn-7?-J]sV?-t>A/^3c'y->mifc 35.0ml(56.0imnol)^7';i/=r> 
fffl^Ts 0°CT-^TL^ mUl? 1 mmmnvtzo DMF3.72g(50.9mmol)£^ 
T-jVx.-y-jl 20ml £jgf?U 5°CWTT 30 ^mib^xmy^fz^ Ifit 2 H3F^ 

^«Lfeo ^W(40-45 o C/15minHg)(3j:-pTMML. 3- ( h U ^ 3=-;i^>U 

yU^)]yT)\y^\LY^mtz (28%)o 
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•H-NMR (CDCI3) 5:0.27 (9H, s), 9.17 (1H, s). 

Tkmiti- h U ^A 556mg(13.9minol)£TFH7inl £«&SU 7;bn>fil^ 
iS^T-jllsX^yfflFm^^JV 3.12g(13.9mmol)£TH F7ml C^iltiTbfco 

KM^ist 30 frmmftLtzms 3- ( h ^ mis u ;u) ro e^i/T^t 

H£THF7ml Ciilt 0°C-£$5T L tzo ^UX~ 1.5 # LfcgL 

5-h l J^f;^'J;HE)-2-^>f>-Hyx-h$i#fc (65%) 0 

'H-NMR (CDCU <5:0.21 (9H, s), 1.29 (3H, t, J = 7.2 Hz), 4.21 (2H, q, J = 
7.2 Hz), 6.24 (1H, d, J = 15.9 Hz), 6.74 (1H, d, J = 15.9 Hz). 

5- h 'J ^ f-;^> U Jl/-(E)-2-^>r >-4-^ y x- f 800mg(4.07mmol) 
— ;H0ml£?g8¥U U t? A 563mg(4. 07mmol) ££llx.s ^^Tr 1 B# 

y;i/7 7 s/i/a*7A^D7 h^^7^— (c: J;oT)ftMb. (E)-2-^> 

^>-4->r h*mtz (79%) a 

'H-NMR (CDC1 3 ) <5:1.30 (3H, t, J = 7.1 Hz), 3.34 (1H, dd, J = 0.7, 2.4 Hz), 
4.23 (2H, q, J = 7.1 Hz), 6.32 (1H, dd, J = 0.7, 15.9 Hz), 6.72 (1H, dd, J 
= 2.4, 15.9 Hz). 

(E)-2-^>^ >-4--T J ac— h 360mg(2.90mmol)*5 ^U^rti^^ > 
(14)532mg(4.35mmol)£Ygi%U T-fe h- h 'J;i/ 1.5ml :fc £ t>*^<> -b? > 15ml (K 
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;i/£*§fc (64%) 0 

Hl^ : 68-6 9°C 

'H-NMR (CDCI3) d:1.30 (3H, t, J = 7. 1 Hz), 1.50-3.40 (10H, br a), 3.69 (1H, 
br s), 4.22 (2H, q, J = 7.1 Hz), 6.20 (1H, d, J = 15.4 Hz), 6.84 (1H, d, J 
= 15.4 Hz) 

7C3S^*f(C 7 H 18 B 10 0 2 )tfJ¥M C, 34.70; H, 7.49. mfflB C, 34.41; H, 7.66. 

3- (l,2-^*Jl/A-^0V-h*fj!3^7>-H;V) -(E)-7^'JMx^ 
220mg(0.908mnol)£THF5ml' £$Sfl¥U 1 N »J £ A 1.82ml £fln;LT N 

=io/i)^ c toTMML.3-(i,2-> ; *;u/^-^D^- k^^v-i— r ;u)-(E)- 

7D^y>8§ffe (74%)o 

L H-NMR (DMSO-dJ (5:1.40-3.20 (10H, br m), 5.47 (1H, br s), 6.22 (1H, d, J 
= 15.4 Hz), 6.92 (1H, d, 15.4 Hz), 13.00 (lH,.br). 

_hf3T"f# t)tifz7°v^; >^b-£^60mg(0.28mmol)£:^ DD^^>liil(:i 
fl¥U fait**?- ] )J\s 53.3mg(0.42mmol)^o c tt>-M^t LTDMF1 m^M^fz 0 

mux 1 mmmnLtzm. Rfomzwrnvrzo mm*^ u ^> imi c$g#u 4- 

7* ^ 46.6mg(0.308mmol)$JPxfeo ^fit 18 B3Fs3J*#U;fc&x 
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*+J->/M^:^=5/l) IZckoTMMU 4- [2-(1,2-^^;1/^*-^dV- 
*^^>-l— f;b)-(E)-^^-;i/*;i/^^r-9-^ K]£,m#g^ 3-)i*mtz (44%) c 

'H-NMR (CDCI3) 5:1.50-3.50 (10H, m), 3.72 (1H, br s), 3.91 (3H, s), 6.37 
(1H, d, J = 15.0 Hz), 6.96 (1H, d, J = 15.0 Hz), 7.40 (1H, br s), 7.64 (2H, 
d, J = 8.8 Hz), 8.04 (2H, d, J = 8.8 Hz) 
HRMS(C 13 H 21 B 10 N0 3 ) StUfit 347.2524, H$J{fi 347.2534. 

_tI3T*f# 5> tlfe^If®^ ?-;Wbi§rtJ 36mg(0. 104mmol) £ T H F 1ml iz^M U 
lN7kgHb£ U ^ A 0.468ml £#P;L, ^Mt? 36 BSF^^bfeo 2Nm^*^P^TS 

mi- h V ^ iti&Sbfco ^>U*^;i/7^^^i*^A^P ^ 

^74— (^m?« : ^DD^;i/A/^^y— ;i/=50/1^5/l) i:J;ottlu 4- 
[2-(l,2-^*^A'-^Dy- K^*^°^>-1— r;i/)-(E)-^.^-;b^;i/^^-!t^ 

MSJlfi (BR110) (39%) 0 

ib^ : >300°C ; ^-NMR (CDC1 3 ) 6 :1. 40-3. 20 (10H, br m), 5.50 (1H, br s), 6.67 
(1H, d, J = 15.1 Hz), 6.98 (1H, d, J = 15.1 Hz), 7.73 (2H, d, J = 8.8 Hz), 
7.92 (2H, d, J = 8.8 Hz), 10.62 (1H, s), 12.75 (1H, br) 
HRMS(C 12 H 19 B 10 N0 3 ) Steffi 333.2368, mWHM 333.2367. 

M3 

j.^-;U^>-t?> 5.51g(53.9mmol);J3 J:*^*^ >(14)2.64g(21.6mmol)£ 
$g£"U T'-fe h U;i/ 5.5ml :fe£?>*^>-tf> 55ml *K 7;i/^>fiITt 4 

m&m:^*y->) tiotllbt, ].-y ^-jV-l,Z-^tDV^-9ny'- F 
7ii*^>*mtz (74%) 0 
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Wl& : 66-67°C 

'H-NMR (CDCI3) (5:1.50-3.50 (10H, br m), 3.97 (1H, br s), 7.33 (2H, m), 7.39 
(1H, ■), 7.49 (2H, m). 

1-7 ^-)]/-\,Z-i?i3)in-7 pV - K^^3^^> 950mg(4.31mmol)$|g!)^i/ 
15ml fc?g#PU 7;i/^>fiIT^ 1 .54M<E> n - X^;i/ U ^ A 
* -9" > iS*£ 2 . 8ml ( 4 . 3 lmmo 1 ) £ 0°C T b ft ° SJfSffi * ^fiTr 3 m ?&mW b 
fc^-78°Cfc:tfiaJU 3 ttttx* 3-)l> 673mg(4.74mmol)©T H F3ml ii^iTU 

^>£f#fc (94%) 0 
Ife^ : 102-103°C 

'H-NMR (CDC1 3 ) (5:1.50-3.50 (10H, br m), 1.69 (3H, s), 7.39 (2H, m), 7.45 
(1H, m), 7.65 (2H, m) 

HRMS(C 9 H 18 B 10 ) Binm 234.2412, Hffljfig 234.2422. 

mffi&&£Z) : mffiM(Dm'&%L(15:B5, y/v)17.5ml \- * zf-)l-2-7 
-\,1-Vti^n-9U-J - 1*^*^7 > 900mg(3.84mml)cD^^npp<^> 17.5ml 

/@t*n^;V=30/l) tiotliU 4-(2-^^;i/-l,2-^*;W^-^D\/- Fr 
*^^>-l-^r;U)- h D^>-b?>(a) (34%)*5«fctJ t 3-(2-* ^-;i/-l,2-^*;W"?- 
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^dv- K5r#**57>-W;i/)^ hD^>-tf >(b) (57%) &mtzo 

(a) ife7'JXA B B B (S^n^l//^*^) 

: 105-106°C 

'H-NMR (CDCI3) (5 :1.50-3.50 (10H, br m), 1.73 (3H, s), 7.87 (2H, d, J = 9.0 

Hz), 8.26 (2H, d, J= 9.0 Hz) 

HRMS(C g H 17 B 10 N0 2 ) ff-^fg 279.2262, H$MS 279.2264. 

(b) ife7"'jxA B B B mm^m/^*y-» 

ifej^ : 126-127°C 

■H-NMR (CDCI3) 5:1.50-3.50 (10H, br m), 1.74 (3H, s), 7.64 (1H, t, J = 8.1 
Hz), 8.01 (1H, ddd, J = 1.1, 2.0, 8.1 Hz), 8.34 (1H, ddd, J = 1.1, 2.0, 8.1 
Hz), 8.53 (1H, t, J = 2.0 Hz) 
HRMS(C 9 H 17 B 10 N0 2 ) 1+^ 279.2262, MWim 279.2243. 

4-(2-p< 3-)\s-\,Z-yti)\sn- p u^J- K 5 s * ^ ^ y-l-jjv)— h o^>-tf > 
349mg(1.25mmol)§^^y— ;i/25ml(3^L> y^jECzkit^HMT \ 10%Pd 
/C87mg ^fflV^T^T" 1 mV&kmik Ltz 0 M£££»JL£iL HM£i§^U 

4-(2-^< ^;i/-i,2-^*;i/^N*-^ d v*- k ^ * ^ -7 >-w 

(95%) 0 

■H-NMR (CDCI3) 5:1.40-3.50 (10H, br m), 1.68 (3H, s), 4.01 (2H, br), 6.62 
(2H, d, J = 8.6 Hz), 7.39 (2H, d, J = 8.6 Hz). 

IM-nnhtitzT- U Wb-£-tJ 100mg(0.401mmol)^f 2.5ml IzmMV, 

i&fc^U? fJlM^S *3-)ls^7>y^Jl 119mg(0.599mmol)£ 0°CX'M^ Ifil: 3 

— : V>7 d ^ > /^Jp it > =3/2^2/1) CJ:otISU 4-[4-(2- 
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• " 

mmm*?-ji<*mtz (96%) 0 

•H-NMR (CDCI3) (5:1.50-3.50 (10H, br m), 1.71 (3H, s), 3.97 (3H, s), 7.66 
(2H, d, J = 9.2 Hz), 7.70 (2H, d, J = 9.2 Hz), 7.91 (1H, br s), 7.93 (2H, 
d, J = 8.6 Hz), 8.18 (2H, d, J = 8.6 Hz). 

±f3T*§£ftfc£Jt#&;*^;Wb^ 140mg(0.34mmol)£THF2ml t3$S#U 
lNTk^b* U^A 0.68ml £flD;tx 1ST 14 B#|igSfc#bfco 2N£K£in;£TS 

^77^- (Siili : ^ d n$;i/A/^ ^ y-j^5/l) CiotilU 4-[4-(2- 
^fiH^-i/^^A'-^DV - Kf*!|?7 >-l-^jl/)7ir:jl/j3jW^^b]S 

mmm. (BR201) '*ntz w%)o 

ife^ : >300°C 

'H-NMR (DMSO-dg) (5:1.40-3.20 (10H, br m), 1.74 (3H, s), 7.71 (2H, d, J = 
8.8 Hz), 7.91 (2H, d, J = 8.8 Hz), 8.04 (2H, d, J = 8.6 Hz), 8.08 (2H, d, 
J = 8.6 Hz), 10.66 (1H, s), 13.32 (1H, br) 

7cfS##f(C 17 H 23 B 10 N0 3 ) $mm C, 51.37; H, 5.83; N, 3.52. H^Jft C, 51.13; H, 
5.68; N, 3.37. 

±f3©;&$££ffll\ 3-(2-^f;H,2-^i3^-^DV* - K^'tj >-l— f 
jl)- h D^>-tz>£ 4-[3-(2-^;b-l,2-> ? £;WS-^PV r - F^tf^V-l- 
>r;i/)7 3i-;i/*;w^>f;u]^li#K (BR251) fc:£&bfco 

m& : 284-286°C 

'H-NMR (DMSO-de) (5:1.40-3.20 (10H, br m), 1.77 (3H, s), 7.45 (1H, br d, J 
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= 8.2 Hz), 7.49 (1H, t, J = 8.2 Hz), 8.05 (1H, br d, J = 8.2 Hz), 8.06 (2H, 
d, J = 8.6 Hz), 8.09 (2H, d, J = 8.6 Hz), 8.25 (1H, br s), 10.61 (1H, s), 
13.30 (1H, br) 

HRMS(C 17 H 23 B 10 N0 3 ) It Wife 397.2681, H»ijflt 397.2683 

^##f(C 17 H 23 B 10 N0 3 /0.2 H 2 0) StUffi C, 50.91; H, 5.88; N, 3.49. »J{iI C, 
50.71; H, 5.97; N, 3.36. 

W4 

4-7u : £&&&Wt^?-)l' 1.5g(6.55mmol)> ^ ^ — ;i/ h U * ^ )V i/ > 
965mg(9.82mmolh V <4 V 7* n 7> X > 1.39g(13.7mmolh 3 «MblB (I) 
25mg(0.131nnolK &£Ui&ibV:x (F'J7i^MX7 0) )^V^flx (II) 
184mg(0.262mmol)£rg-£-U ^zMkT H FlOml ^T;i/3J >Hfflm~r\ 45°C-£ 4 

7A^7DYh^77^- (fgmM : ^^rit> / /^^^;i/=100/l) fZckoT^tM 

4I-NMR (CDC1 3 ) (5:0.26 (9H, s), 1.39 (3H, t, J = 7.2 Hz), 4.37 (2H, q, J = 
7.2 Hz), 7.51 (2H, d, J = 8.6 Hz), 7.97 (2H, d, J = 8.6 Hz). 

4-[( h U ij;i/)i^n;i/]ggfgif;v 1.15g(4.67mmol)£ T H F 

10ml fc&jSPU h "7 73-)ls7 A/ T HF m& 5.Um\ % 0 °C 

i^;b=20/l) CiotMU 4-xfn;i/gIf8i?-;i/§ifc (40%)„ 

'H-NMR (CDClj) c5 : 1 . 40 (3H, t, J = 7.1 Hz), 3.23 (1H, s), 4.38 (2H, q, J = 
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7.1 Hz), 7.55 (2H, d, J = 8.2 Hz), 8.00 (2H, d, J = 8.2 Hz). 

fif rji/$If|xf jl/ 320mg(1.84mmol) & £ t>* ? ts ^ > (14) 
337mg(2.76mmol)£r!-a U T-fe h ^ h U;i/ lml & £t>*^>-fe*> 15ml T;i/^f 

D?K77^ -(m^^r^VMxf^lS/DtaoTil U4-(l,2- 
i?*;w^-^DV^- K^atf7>-W;W£l>#&:n*-;i/*f#fc (71%) Q 

gkj£ : 111-112°C 

'H-NMR (CDC1 3 ) 5:1.39 (3H, t, J = 7.1 Hz), 1.50-3.50 (10H, br m), 4.01 (1H, 
br s), 4.39 (2H, q, J = 7.1 Hz), 7.54 (2H, d, J = 8.8 Hz), 8.00 (2H, d, J 
= 8.8 Hz) 

HRMS(C n H 20 B 10 0 2 ) mWiM 292.2466, MWm 292.2487. 

4-(l,2- V £ )V M - 2 P V* - >-l--f;i/)$IS»xf;i/ 
374mg(1.28mmol)£THF5ml tiil, lNzKK-fb* U 3.84ml §^PXs 
T15B#^H#U^o 2N£&£Jn;tTSJ5&£#ltU M^^l/T'jtfm bfco ^ 

Bofc*gS*^^-9->T^#U-Cx 4-(l,2-^#;i/M-£n\/- Kt^^^-I- 

'HtNMR (DMSO-de) (5:1.40-3.20 (10H, br m), 5.88 (1H, br s), 7.72 (2H, d, J 
= 8.5 Hz), 7.94 (2H, d, 8.5 Hz), 13.29 (1H, br). 

±iBT*#S>*ifc£J&#&'fb£^ 140mg(0.53mmol)£^PD^ 1.5ml fcRR 
iU J!fba-=Jp-tMj;W 202mg(1.59nmol):fc«fca f Mi&fc LTD M Fl ?S£j&n*fco ^ 

st?msafpbfc^ s^sa*gufco ssstru v> i.5mi tci§#-u 4- 

7UgJlf8^^;V 84.0mg(0.556mmol)*iPxfeo ^T 15 ffSISHM* UfcgL 
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* • 

*V>/BMx-3-)V=Z/l) iickotliu 4-{[4-(l,2-^^;i/M--^ py- 

'H-NMR (CDCI3) 5:1.50-3.50 (10H, m), 3.92 (3H, s), 4.02 (1H, br s), 7.62 
(2H, d, J = 8.4 Hz), 7.72 (2H, d, J = 8.8 Hz), 7.84 (2H, d, J = 8.4 Hz), 7.89 
(1H, br s), 8.07 (2H, d, J = 8.8 Hz). 

±B3Tf# 5> fifz^Bmm^ ^Mb&m 94mg(0.236mmol) £ T H F 3ml fc&fl? U 
lNzkKfb* U t>k 1.18ml £#P;L, 40°CT 16 ^fll^bfco 2NJfiK*Jn^."CS 

^ 7 ^ — (?gtBr& : ^ n n *;i/A/^ * y — ;u=5/i) £ «fc o til bs 
4-{[4-(l,2-^7j;i/^*-^D^ - K^**^ >-i->r 

KMte (BR300) £*§fc (41%) 0 
Wl& : >300°C 

'H-NMR (DMSO-ds) (5:1.40-3.20 (10H, br m), 5.92 (1H, br s), 7.76 (2H, d, J 
= 8.8 Hz), 7.88 (2H, d, J = 8.8 Hz), 7.94 (2H, d, J = 8.8 Hz), 7.95 (2H, d, 
J = 8.8 Hz), 10.61 (1H, s), 12.80 (1H, br) 

7cf&#ffi(C, 6 H 21 B 10 N0 3 ) itJIfil C50.12; H,5.52; N,3.65. H$HS C,50.18; 
H,5.80; N,3.41. 

3-7D^$if|ifjl/ 1.0g(4.37mmolh if-ib h Jk>7> 
644mg(6.56mmol), V -f V "7u 5. > 929mg(9.20mmolh 3t?1hm (I) 

16.6mg(0.0872mmol), iJctt>*^bt'X ( h 'J7i-MX7^ » Ji^W 
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123mg(0.175mmol)£*I-&U S£AftT H F8ml 4>T;i/=f >mm%T, 45°CT' 5 mm 
y ^ii7A^D7 h 7 ^ — (?g£Br& : J\/=50/l) tio 

tliu 3-[( h «;^^;i/^u;i/)^-;i/]^m#K^;i/§^fc(90%)o 

'H-NMR (CDC1 3 ) £:0.26 (9H, s), 1.40 (3H, t, J = 7.1 Hz), 4.38 (2H, q, J = 
7.1 Hz), 7.38 (1H, dd, J = 7.3, 8.3 Hz), 7.63 (1H, d, J = 7.3 Hz), 7.98 (1H, 
d, J = 8.3 Hz), 8.13 (1H, s). 

3-[( h V*^)]/*/ Uil/)xf-;i/]Slf8i^ 1.04g(4.22mmol)©^^y — 
)V 10ml mmi^ U £A 583ng(4.22mmol)£;&n;U 2 B^flltfbfco 

A7D7h^7^- (»m?« : )l=30/l) izx^xmmL, 

m& : 36-37°C 

'H-NMR (CDC1 3 ) (5:1.40 (3H, t, J = 7.1 Hz), 3.12 (1H, s), 4.34 (2H, q, J = 
7.1 Hz), 7.41 (1H, t, J = 7.8 Hz), 7.66 (1H, dt, J = 7.8, 1.5 Hz), 8.03 (1H, 
dt, J = 7.8, 1.5 Hz), 8.17 (1H, t, J = 1.5 Hz). 

miz^ Z-^?-)l&M>&m^j],%T*tf : 7>(14)£&.Jfc£&X, 3-(l,2-^*;i/ 
68%T-£ofco 
: 168-169°C 
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'H-NMR (CDCI3) 5:1.41 (3H 5 t, J = 7.7 Hz), 1.50-3.50 (10H, m), 4.04 (1H, 
br s), 4.40 (2H, q, J = 7.1 Hz), 7.43 (1H, t, J = 7.7 Hz), 7.70 (1H, ddd, 
J = 1.1, 2.2, 7.7 Hz), 8.07 (1H, dt, J = 7.7, 1.1 Hz), 8.10 (1H, t. J = 1.7 
Hz) 

HRMS(C 11 H 20 B 10 0 2 ) atHfit 292.2466, H$Hfi 292.2474. 

BR300 tmrnomm^mzx-ox. 3-(i,2-^*;w^-^ny- h*r*^> 

-l-^M$iiixf;^^ 4-{[3-(l,2-^*;WN"-^n v*- K^£**^>-1- 
>f;i/)7i-Jl/]AWf^ K}£Ji,S& (BR350) fciSBSLfco- 

ife^ : 236-239'C 

'H-NMR (DMSO-dg) 5:1.40-3.20 (10H, br m), 5.89 (1H, br s), 7.60 (1H, t, J 
= 8.0 Hz), 7.82 (1H, br d, J = 8.0 Hz), 7.86 (2H, d, J = 8.8 Hz), 7.95 (2H, 
d, J = 8.8 Hz), 8.04 (1H, br d, J = 8.0 Hz), 8.05 (1H, br s), 10.61 (1H, s), 
12.89 (1H, br) 

HRMS(C 16 H 21 B 10 N0 3 ) gfUfii 383.2524 Hftjfig 383.2542 

7C^^*f(C 16 H 21 B 10 N0 3 /0.5 H 2 0) ft^fg C48.97; H,5.65; N3.57. mffliM C,48.99; 
H,5.83; N,3.49. 

M5 

l,2-y*;i/^-^Dy- Ft**7> 4.0g(27.7mmol)cDDME 100ml ig?&C s 

7;v^>#h^t o°ct- 1.54M n-y?-)i v A/^*y->mm 

37.8ml(58.2mmol) £aST L tz o i^ft^gfiT 30 #P^}f#L. i&ltm 
7.13g(72.0imol)£-SC:»JU £ £ fc^St? 2 mmWiW Ufco t'Ji? 
> 16.7ml(208mmol)£«U4-'f > K— h n^>-fc?> 8.28g(33.3mmol)£-jSC 

mmvx, ioo°cr- 22 ^p^o^bfeo ^^P^^ ^^i^-^i^^u ^fi 

12 B$Hefl|# U ^M^-fe^ hTlgiJbto »ift£2N^^ zks ^?Jc© 
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h^77^- (vgtBM: n--\^rit>/^^^;i/=7/l) TlgMLT, 4-(l,2- 
v^yW^-^D^- K^Tb^V-l-OW- h D^>-t?>£f#fc (75%) 0 

m&: 170-172°C 

'H-NMR (CDCI3) 6 1.50-3.50 (10H, br m), 4.02 (1H, br s), 7.67 (2H, d, J = 
9.2 Hz), 8.21 (2H, d, J = 9.2 Hz) 

4-(l,2- v ts )]/ - >7 D V - K 7 s * it? -5 > -1- >f ;i/ ) n h d ^ > -fe* > 
5.45g(20.5nunol)©^^y-;i/ 220nl $S$ft£^ *fy±©7jcfjt#BMTs 10% Pd/ 
C 1.36g£flH>T^i&-C 3 ^P^7k^YbbfeoM^*«'Jb^^MM*Mli&b^ 
4-(l,2-^*;i/7^-^PV-K5 :r *^^>-l-^;V)T^U>^f#fe(85%)o 
'H-NMR (CDCI3) (5 1.50-3.50 (10H, .br m), 3.83 (3H, br), 6.56 (2H, d, J = 9.2 
Hz), 7.27 (2H, d, J = 9.2 Hz) 

fcmkj- V U »>A 40.8mg(1.02mmol)£DMFlinl ic!Bi$SU 4-(l,2-^#;i/A" 
-^nV- Kt 5 *^^ >-l-^;i/)T^ U 200mg(0.850mmol)£DMF3ml 
JUbTM b£ Q ^JfoSSS^MT? 5 frffiMWlstzm, B ^7 it n - 7n fcVb 
217mg(1.28imnol)§inx., £ f> fc^iS^ 1. 5 BffS4f# bfco 2N^K*iOX.TS^ 

.lftil6bfeo 'J # 7 ^ y i # ^ A 47 D b^^ — (^tBM : -\^ri7-> 

/ff8if-^=5/l) tMS^bT. 4-(2-^d t:;i/-l,2-^7^;i//N*-^ n v*- K^^j 
#7>-M;i/)7-U>£l#fc (82%) 0 

•H-NMR (CDCI3) (5 0.74 (3H, t, J = 7.3 Hz), 1.41 (2H, m), 1.50-3.50 (10H, 
br m), 1.73 (2H, m), 3.90 (2H, br), 6.60 (2H, d, J = 8.8 Hz), 7.36 (2H, d, 
J = 8.8 Hz) 
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4-(2-rn f;b-i,2-^ a ^ n v — h*^*?**^ >-w;i/):p — y > 

175mg(0.631mmolK 4-3 - Fglf fx^ jb 192mg(0.695mmol K j^^^^^A 
288mg(0.884mmolK MJX (i^^>i^ 'J r>7t F >) ^ -5 S> £ A (0) 
11.6mg(0.0127mmolK 2,2'-tf^ (^7i_;V*^7^f y) -1,1' - ^- 7 3-))/ 
19.6mg(0.0315mmol)£?S£-U h > ^ 100~110°CT* 27 mmu^ 

LT^4-[4-(2-7°P f;W-l,2-^7j;i//^-^ u V - K^*/^ >-l--Y Jl)7 ji— ;i/ 

(53%) 0 

'H-NMR (CDC1 3 ) 6 0.77 (3H, t, J = 7.3 Hz), 1.39 (3H, t, J = 7.1 Hz), 1.44 
(2H, m), 1.50-3.50 (10H, br m), 1.76 (2H, m), 4.36 (2H, q, J = 7.1 Hz), 6.15 
(1H, s), 7.09 (2H, d, J = 8.8 Hz), 7.10 (2H, d, J = 8.8 Hz), 7.52 (2H, d, 
J = 8.8 Hz), 7.98 (2H, d, J = 8.8 Hz) 

4-[4-(2-7°D HV1/-1,2-^7j;1//n"-^p V - h*r*^7 >-l— ( Jl) 7 ^—JVT 
^ J ] SlS^xf^ 130mg( 0 . 305mmol ) £ tJc 1 . 5ml - V *V > 5ml iz mm LTi 
f«lml %DUZ.fzWi, ELmm* 100°CT 15 BtPeW&bfco ■ 

fe^s gibfeo i/'JA^I/77'r>a*7A^D?h^77^- (?§m?$ :/\ 
*1t>/ra?:^^;^=2/l^l/l) -XimWk^X, 4-[4-(2-7°DbVl/-l,2-^73;b^"- 
^DV-F7 tr 7J^^>-l-Y;i/)7i^;i/r^y]^ / t#^(BR403)^f#fe(68%)o 

: 216-217°C 

'H-NMR (DMSO-de) 6 0.71 (3H, t, J = 7.3 Hz), 1.36 (2H, m), 1.50-3.20 (10H, 
br m), 1.80 (2H, m), 7.17 (2H, d, J = 8.8 Hz), 7.19 (2H, d, J = 8.8 Hz), 7.55 
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(2H, d, J = 8.8 Hz), 7.84 (2H, d, J = 8.8 Hz), 9.06 (1H, s), 12.43 (1H, s) 
jtmfrtif (C 18 H Z7 B 10 N0 2 ) C, 54.39; H, 6.85; N, 3.52. C, 54.09; 

H, 6.64; N, 3.45. 

4-(l,2-s>a;wt-£p^- ^#^5 >-l— f ;i/)n h P^>-fe*>h(5jfll©M 
oTx U-^W-^ny - h*^*^^> 2.0g(13.9m]nol)s 1.54M 
n-7^'Jf^7A/A^>M 19.0ml{29.3mmolK Jg-fbSl 3.58g(36.2minol), 
b° U 8.39ml(104inmolK 3-3 — h n^>-fc?> 4. 15g( 16.7mmol)*^ 
3-(l,2-y*;Wi-^ov- 1*^*^-7 r;i/)- h o^>Hf>*^bfco^ 

A^7>-W;i/)-hD^> (34%) 3-(l,2-^*Jl/A--^P^- h'r 

*^^>-w;i/)^-'j> (9%) &f#fco 

ife^ : 142-143°C 

'H-NMR (CDC1 3 ) 5 1.50-3.50 (10H, br m), 4.03 (1H, br s), 7.58 (1H, t, J = 
8.2 Hz), 7.86 (1H, ddd, J = 1.2, 1.8, 8.2 Hz), 8.28 (1H, ddd, J = 1.2, 1.8, 
8.2 Hz), 8.34 (1H, t, J = 1.8 Hz) 

DV- h*7 r *^^>-l— f)\s)7-V y&fflt (76%) 0 

'H-NMR (CDCI3) (5 1.40-3.50 (10H, br m), 3.85 (2H, br), 3.93 (1H, br s), 6.67 
(1H, m), 6.78-6.81 (2H, m), 7.07 (1H, t, J = 8.2 Hz) 

' <7Mb^$j£ 4-(2-7d t;H,2-j?3ij;i/A-^Dy- K^#^ >-l— f ;u) 
7- u >i:^©SS^St:J:^Ts 3-(2-^d tvv-l,2-^#;w-x--^ d k 
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^77^-(M:^^>/iix^=5/l)tIMLt,3-(2-rD t:;i/-l,2- 

^£;wn--^7dv - Y^tiif^y-x-j )\;)t-V y^ntz (92%) G 

'H-NMR (CDCI3) (5 0.74 (3H, t, J = 7.3 Hz), 1.43 (2H, m), 1.50-3.50 (10H, 
br m), 1.76 (2H, m), 3.80 (2H, br), 6.74 (1H, br d, J = 8.0 Hz), 6.91 (1H, 
br s), 6.98 (1H, br d, J = 8.0 Hz), 7.13 (1H, t, J = 8.0 Hz) 

4-[4-(2-rnbVl/-l,2-^*;i/7^-^ p v/- Fr*^7>-HJI/)7ir;i/7 
^ S ] 7^ i: |5J4i©S^7j & <£ o T s 3-( 2- 7° D fcVb-l , 2- ^ * ;Wn* - 

^dv'- K7^77^>-w;W7*-U 4-[3-(2-7"d t:;u-i,2-^*;wt- 
v*- Fr*^7>-W;H7i-;i/7^7]Slfi^^Lfco^ U 

*^;i/77-r>a*7A^n7 h7"77^f- 0§ffir$ : ^^DD^^>A^rt 
>=l/l)t«Mbts4-[3-(2-7°D bVl/-l,2-v>b;W^-^ D v*- b*^* #5 >-l- 

>r;i/)7 3i^;i/7^ ymM>mm^j\s(vmM&&wm%:mtz (89%) c 

'H-NMR (CDCI3) (J 0.78 (3H, t, J = 7.3 Hz), 1.39 (3H, t, J = 7.1 Hz), 1.45 
(2H, m), 1.50-3.50 (10H, br m), 1.79 (2H, m), 4.36 (2H, q, J = 7.1 Hz), 6.09 
(1H, s), 7.00 (2H, d, J = 8.9 Hz), 7.23 (1H, m), 7.26 (1H, m), 7.32 (1H, t, 
J = 7.9 Hz), 7.39 (1H, br s), 7.97 (2H, d, J = 8.9 Hz) 

zcd^x^jiz 4-[4-(2-7 , Dt;i/-l,2-^A;wt-^oV- >-l- 

y;i/77y>aA7A^7 h^77^- (i§tBM : ^^jt>/S^^7 c -;u=2/l 
-M/l) T-Mi^UTs 4-[3-(2-rD f;t/-l,2-^77;WN*-^D^- 1^77^ >-l- 
-f;i/)7i^l/7^]$lfi (BR453) fc&fc (80%) o 

ife,& : 229-230°C 

'H-NMR (DMSO-ds) 6 0.72 (3H, t, J = 7.3 Hz), 1.38 (2H, m), 1.50-3.20 (10H, 
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br m), 1.84 (2H, m), 7.08 (2H, d, J = 8.8 Hz), 7.22 (1H, br d, J = 7.1 Hz), 
7.34-7.41 (3H, m), 7.83 (2H, d, J = 8.8 Hz), 8.94 (1H, s), 12.38 (1H, s) 
7c£##f (C 18 H 27 B 10 N0 2 ) atmU C, 54.39; H, 6.85; N, 3.52. Hftjflg C, 54.17; 
H, 6.78; N, 3.25. 

M6 

349ig(1.25nmol)£^y— ;i,25inl £&8?U ^m>E©7k^#fflmTx 10%Pd 
/C87mg zm^X^UX 1 mM&m<h LfcoftM££«S'J LfcgL tti^iiU 
4-(2-^^;i/-l,2-^^.;i/^N"-^ p y*- k^^j^v >-w U 

(95X) 0 

'H-NMR (CDC1 3 ) (5:1.40-3.50 (10H, br m), 1.68 (3H, s), 4.01 (2H, br), 6.62 
(2H, d, J = 8.6 Hz), 7.39 (2H, d, J = 8.6 Hz). 

4-{2-p< 3- fr-l,Z-V*i )VJ*- 9uV - Kr*^7>-1-^;U)7->J > 
174mg(0.698mmolK 4-3 £fb£J§l§&j:?-;i/ 193mg(0.699«molK #tBHzS">A 
318mg(0. 976mmol h h U X ( V ^ > ^ U 5 s > T -fe h > ) ^ ^ A (0) 

12.8mg(0.0140mmolK £ £l>* 2,2'-tf 7s (if? jl-jv&x? >( ; ) -l.l'-hT^-^^- 
;i/21.7mg(0.0348mmol)*?g^U f£ABh;i/^>tK llCCT 24 Bf P^Df* Lfco Z 

£^A^D^h^7^ — ($gffi?£ : V>7UU* ^>/^3rit>=l/l) tioT 

SISli U4-[4-(2-p< ^-1,2-^*;^*-^ py-Kr*^ >- w ;u) 7 

'H-NMR (CDC1 3 ) d:1.50-3.50 (10H, brm), 1.39 (3H, t, J = 7.1 Hz), 1.72 (3H, 
s), 4.36 (2H, q, J = 7.1 Hz), 6.15 (1H, br s), 7.09 (4H, d, J = 8.8 Hz), 7.54 
(2H, d, J = 8.8 Hz), 7.98 (2H, d, J = 8.8 Hz). 
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4-[4-(2-^ ^;i/-l,2- v fiJlst- ^ D V* - h* 7 s * T x -JIT ^ 
y]^!!^^^ 95 mg{ 0.239 mmol)£ T H F3ml fcigjBU lNyJciHbft U 
1.20ml £JP;L, 27^^ii^bfeo 2NJg^£;!jn;LT^Jfo£f?±U tot 

/0^^;b=2/l) tcfcoTMMLs 4-[4-(2-/fM,2-y*^^-^ny- K 
^*^^>-l— r;i/)7^^;i/T^ y ]$m« (BR401) £t# (31%), 4-[4-(2- 

^;i/-l , 2- s; *jb/\"-^nV-h'T*t^ >-w ;b ) 7 ^ - jit ^ y 
x-?-Jl%MJ&Ltz (27%) 0 
BR401 : (||i^A^r^» 
Ife^ : 258-260°C 

'H-NMR (DMSO-dg) 5:1.40-3.20 (10H, br m), 1.73 (3H, s), 7.16 (2H, d, J = 
8.8 Hz), 7.20 (2H, d, J = 8.8 Hz), 7.56 (2H, d, J '= 8.8 Hz), 7.83 (2H, d, 
J = 8.8 Hz), 9.06 (1H, s), 12.42 (1H, br) 

5Sm#W(C 16 H 23 B 10 N0 3 ) stlfffi C, 52.01; H,6.27; N,3.79. mWU C52.ll; 
H,6.54; N,3.64. 

BR431 £ 4-[4-(2-^fM,2-^W-^o^-FT^t:7>-W;M7 

3i - jit * j ] ^Mmtex-m t mm<Dmmj5& t «t o -c s [4-( 1 , 2- v tuu^ - * 

d v - h*7 s *^-7>-l-^;i/)-2-^^-;u]— h D^>Hf>ct D^-fiJcbfco ^ U *^ 

^77r>ai37A^D7^77^- ($8ffl*S : ^^r-y->/#^Ji^;i/=5/l^ 
3/1) CiotilU 4-{4-(1,2-^£;wn--^dv- Kir >-W ;i/)-2- 

^<^;i/}7ai-;i/^^ y> ^umm^^comm^^m^mfz (6i%) 0 

'H-NMR (CDCI3) <5 :1.38 (3H, t, J = 7.2 Hz), 1.50-3.50 (10H, br m), 2.26 (3H, 
s), 3.92 (1H, br s), 4.35 (2H, q, J = 7.2 Hz), 5,70 (1H, s), 6.95 (2H, d, 
J = 9.0 Hz),- 7.23 (1H, d, J = 8.8 Hz), 7.27 (2H, dd, J = 2.4, 8.8 Hz), 7.33 
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(1H, d, J = 2.4 Hz), 7.95 (2H, d, J= 9.0 Hz). 

7kmit± h U £A 33.2mg(0.830mmol)£DMFlml IZMM U4-{4-(l,2-^7j;i/ 

150iDg(0.377mniol)£DMF3ml tjgiltiiObfco SJM&£^T- 5 £f£8t# 
bfc^s a-Mt^^V 161mg(1.13mmol)*iD^ N £ t> izMUX* 20 #ISfl|# Lfco 

>-i->f 7 i-;i/7 ^ y }SIf (74%) Q 

'H-NMR (CDC1 3 ) <5 :1.35 (3H, t, J = 7. 1 Hz), 1.50-3.50 (10H, br m), 1.76 (3H, 
s), 2.14 (3H, s), 3.28 (3H, s), 4.35 (2H, q, J = 7.1 Hz), 6.48 (2H, d, J = 
9.2 Hz), 7.16 (1H, d, J = 8.4 Hz), 7.53 (1H, dd, J = 2.4, 8.4 Hz), 7.57 (1H, 
d, J = 2.4 Hz), 7.88 (2H, d, J = 9.2 Hz). 

4-{N-^^-;i/-[2-^^-;i/-4-(2-^7 t -;i/-i,2-^*;i/^^-^ d v* - f^#^> 

-1— ( =-)],7$ J }$lfixf;i/ lllmg(0.261mmol)£THF3ml fc:$gJ5? 
I, lN^KKflsfcU £A 1.95ml *m%-, 26 BfP^M^Lfco 2NJg&£;&0£-CSJ& 

7 -f -(jgffl« : ^^rit >/BPK^^;U=2/l) C iotfS U 4-{ N - * ^;U-[2- 

^ ^;i/-4-(2-* ^;i/-l,2-^#;i/^- * dV- Kt 5 * 7 >-l— f ;H]7i-A7 
^}$If^ (BR431) £f# (12%)s 4-{N-^^;b-[2-^^;b-4-(2-^^-;i/ 
-l,2-^7j;i,/\*-^D V - FrA^7>-l->f;i/)]7zr;i/7^ }£JL#g^?- 
^fcHJiRLfc (16%) 0 

BR431 : ftt&Stttii (M^t^/^^) 
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« I, 

: 296-298°C 

'H-NMR (DMSO-dJ 5:1.40-3.20 (10H, br m), 1.80 (3H, s), 1.99 (3H, s), 3.24 
(3H, s), 6.51 (2H, d, J = 9.1 Hz), 7.31 (1H, d, J = 8.3 Hz), 7.63 (1H, dd, 
J = 2.5, 8.3 Hz), 7.69 (1H, d, J = 2.5 Hz), 7.74 (2H, d, J = 9.1 Hz), 12.18 
(1H, br s) 

7c3fl##f (C 16 H 23 B 10 N0 3 ) C,54.39; H,6.85; N,3.52. mMiS. C, 54.25; 

H,6.95; N.3.53. 

M7 

1,12-^*;W^-^C V- Y^tiif^y 3.5g(24.3mmol)£DMEt;:ig8?U T 
JVzlyBmMT 0°CT 1.54M n - U ^ t> A/^^iT" > 16.6ml 

(25.6mmol)£?i§Tbfco MiSM^^^T- 30 ^}f# Jfi-fbffl 3. 13g(31.6mmol) 
£-Jg£» Ls £ tSiT 1 m?SmnVfzo^(Dm, f U i/' > 14. 7ml(183mmol) 
^IJDlv 4-3-K7-V-;!/ 5.97g(25.5nmol)£— Jgfc^flDLTs 100 o C"T 48 

#U SfEK± r U £A-£$£*£bfc&. aSfcbfco i/'J*y;i/*7A^PVh^7 
— (^illM : ^dr-^>^^^r1t>/ / M3i^-;b=10/l) T-MMbTs l-(4-p< 
h^5/7i-;i/)-l,12-i?*;^-^Dy-Fr*^7>(O-^f;i/-BE100) 
(60%) 1,12-KT* (4-* hdr^7irA) -1, 12- v jbJWt- 5 D V - K 

5**^5 > (0, O'-v^^;b-BE160) (13%) %mtco 

O-^^-JV-B E100 : fttfetrtfcil ; 'H-NMR (CDC1 3 ) 5:1.50-3.30 (10H, br m), 

2.75 (1H, br s), 3.74 (3H, s), 6.68 (2H, d, J = 9.1 Hz), 7.11 (2H, d, J = 

9.1 Hz). 

0, 0'—>'p< BE 160 : ffi&ttVtm ; 'H-NMR (CDC1 3 ) 5:1.50-3.50 (10H, br 

m), 3.75 (6H, s), 6.69 (4H, d, J = 9.0 Hz), 7.15 (4H, d, J = 9.0 Hz). 
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O-^^U-BEIOO 100mg(0.399mmol)^^^DD^^> lmUc^Ls h*^ 
4 74 7,/7 J z h >^aiTT' \W=%fcit»tf%/*J>7 uu*$ >$g$g 0.48ml 
Tlx SiST 2 RPIftif LfcofiM**±t:a^ u * >T-tttB Ufco 

TJjgM L> l-(4- th*p^7 - ;i/ )-l , 12- ^ * -^d ( ;-FtA^7>(B 
E100) (93%) 0 

ifej£ : 193-194°C 

'H-NMR (CDC1 3 ) 5:1.40-3.20 (10 H, br m), 2.75 (1H, br s), 4.73 (1H, br s), 
6.61 (2H, d, J = 9.0 Hz), 7.07 (2H, d, J = 9.0 Hz) 
HRMS(C 8 H 16 B 10 0) 236. 2204, Hitt 236.2227. 

jmftffi (C 8 H 16 B 10 0) t\mU C, 40.66; H, 6.82. Hiijffl C, 40.67; H, 6.79. 

O, O'-V^^JV-B E160 150mg(0.421mmol)£S^ n # > 5ml £$§fl¥U 
K7^7^^/7t h >^31TT- lMH||fb*£3SI/S^nn 1.05ml 
^iTU list 2 ^»#bfco R«£;>K_tf3&^ N fflx^tlffilto 

W77r>aA7A^D? h^7f — ($gfflf£:^-F>/BEK:t3r^=5/l) 
TmMbsl,12-f^(4-b Fn^^7x-;i/)-i,i2-^*;i/n-^DV- r-'^jb* 
7> (BE160) Zmti (93%) 0 

: 292-294 0 CY'H-NMR (DMS0-d 6 ) <y : 1.70-3.30 (10H, br m), 6.60 (4H, d, 
J = 8.9 Hz), 7.00 (4H, d, J = 8.9 Hz) 9.63 (2H, s) 
HRMS(C 14 H 20 B 10 0 2 ) 328.2466, H^ijfit 328.2480. 

jbmftffi (C 14 H 20 B 10 0 2 ) C, 51.20; H, 6.14. HftHit C, 50.89; H, 6.17. 
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0-^fJl/-BE 100 500mg(2.00ranol) £ ^ > -t? > / ji ^ )V x — ;U 
(2:l)15ml £*Sfl¥U 7J^ - >fHT 0°CT 1.54M n - T^-)]/ V 3- tf A/^ 
*V>mm 1.56ml(2.40mmol)£$5Tb£i^ MUt 30 #HSif# Lfco 
O'CfctfiflU ^PO«^5=-;i/ 227mg(2.40mmol)^riSTLT^ ISt 3 B#|tgi*# 
Lfco *£flP;tTKJ5&£f§MtU S^^5f-;i/T*&£BL£o ^©^WIJI^^JItKT 

p< h^r^*;b4f-;i/-i2-(4-^ h^ri/7i-;i')-l > 12-i;A;i/^-^Dy- 
**5?> (O-p<^-;i/-BE110) (91%)o 

'H-NMR (CDCl 3 )<y :1.60-3.40 (10 H, br m), 3.65 (3H, s), 3.74 (3H, s), 6.68 
(2H, d, J = 9.1 Hz), 7.08 (2H, d, J = 9.1 Hz). 

bei6o tmmommfimzx-iT, o-^^-beiio m^^-M^t^o 

;i/=7/l) Sc<fcoTfiML> 1-^ h*'>*;i/#r;i/-i2-(4-h I«d + ^7i^ 
;1/)-1,12-^*;Wn'-^d v- F^"#4^> (BE110) (99%) D 

safer U x ah (j;^dd^^>a^» 

ffljft : 178-179°C 

'H-NMR (CDC1 3 ) (5:1.60-3.40 (10H, br a), 3.65 (3H, s), 4.84 (1H, br), 6.61 
(2H, d, J = 9.0 Hz), 7.04 (2H, d, J = 9.0 Hz) 
HRMS(C 10 H, 8 B I0 0 3 ) E+WB 294. 2259, H$JfI 294.2265. 

TzMfrffi (c 10 h 18 b 10 o 3 ) nmm c, 40. si; h, 6.16. mmm c, 40.66; h, 6. is. 

7KM<tT)]y^-^A W-tflx 25.8mg(0.680mmol)%THF3ml 
^;i/-BE110 150mg(0.486mmol)c7)THF2ml 0°CT'7iST LfcgL MUH 
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2. 5NfS*if Ufco 2Ni£g?£;!jDxTSJfo£fflKltU ^x^H'flllffiLfco ^© 

d^^^5=-;>-12-(4-^ h ^> 7 1 r ;i/ )-i , 12- * - ^ d v - 
(0-^^-;!/- BE 120) (99%) 0 

; 'H-NMR (CDC1 3 ) d : 1.50-3.30 (10H, brm), 3.54 (2H, s), 3.74 (3H, 
s), 6.68 (2H, d, J= 9.2 Hz), 7.11 (2H, d, J = 9.2 Hz). 

be 160 trnmommjimzx^T, o-^^-jv- be 120 s^^i/ftife, 

;i/=4/l)fc:«fcoT*W&Ul-t KD#S/^^-;i/-12-(4-t K n b 12- 
^M^*-^D7-Fr*^> (BE120) *mtz (100%) o 
m&ftttm (i'i'DD^^A^V) ; ibS : 184-185°C ; •H-NMR (CDC1 3 ) 6: 
1.50-3.30 (10H, br m), 3.54 (2H, s), 4.87 (1H, br), 6.61 (2H, d, J = 8.9 Hz), 
7.06 (2H, d, J = 8.9 Hz) ; HRMS(C 9 H 18 B 10 0 2 ) st^fii 266.2310, H$HB 266.2310. 

Ttmfrtix (c 9 h 18 b 10 o 2 ) nmm c, 40.59; h, 6.81. mmm c, 40. 30,- h, 6.59. 

O-^^;i/-BE110 260mg(0.843mmol)^THF3ml (CigjSU lN7j*fb£ U 
>>A 4.22ml ^OX-Tn ^fit? 17 Ufco 2NJfiB*£;&n;lTK/i&£#±U 

T$£*abfc^»iB&U 1-t FP^^*^*r;i/-l2-(4-^ h *i/ 7 ^-;i/)-l, 12- 
^#;i/^-^D^- h'^*^^> (O-^^;b-BE130) (^gflD), 
M-fefWH ; 'H-NMR (DMSO-dJ 5:1.60-3.40 (10H, br m), 3.69 (3H, s), 6.78 
(2H, d, J = 9.1 Hz), 7.08 (2H, d, J = 9.1 Hz), 14.06 (1H, br). 

bei6o tmm(Dmm.^mzx-DX, o-^;i/-bei3o ^i^^wbu 1- 

t Kn^>£;b^;i/-12-(4-t r*p^rS/7ai— ;i/)-l,12-^*;w^-^D v - h* 
^£^> (BE 130) £t#fco 
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m&&#Lm> (BMx-T-Jl/iS Zuu**? y/^*V> ) ; m& : 249-252 °C ; 'H-NMR 
(DMS0-d 6 ) (5:1.60-3.40 (10H, br m), 6.57 (2H, d, J = 8.8 Hz), 6.94 (2H 3 d, 
J = 8.8 Hz), 9.58 (1H, s). 

5tmfrffi (C 9 H 16 B 10 0 3 ) stWm C, 38.56; H, 5.75. H$Jfit C, 38.39; H, 5.82. 

B E 130 50mg(0.170mmolK h U ^ > 51.6mg(0.510mmolK DMAP 

2.1mg(0.0172mmolK & £Z>*D P P A70. lmg(0.254mmol)£?g'£-U t-Zf$J — 
Jl 3ml *T 24B#^Mb^oR^$MU^S*0^^-;i/{3^Ufeo7j<. 

^ * ^ A ^ D ^ h 7 ^ ^^-9- >/^^^;b=20/l)-emi^ LT, 
l-tert-7" hdr->*;i/^-;i/^5. y-12-(4-^ h ^ 7 ^ -;i/)-l, 12-v£;W~*- 
^DV*-h"r**7>$ffe (41%) 0 

?8i£i£M*i§i ; 'H-NMR (CDC1 3 ) 5:1.39 (9H, s), 1.60-3.40 (10H, brm), 3.73 (3H, 
s), 4.89 (lH,s), 6.67 (2H, d, J = 9.0 Hz), 7.11 (2H, d, J = 9.0 Hz). 

Jif3Tf# n£ B o c&mVfz*EJ%y!) 62mg(0.170mmol)£S^ dd^ ? > 2ml 
£?gj§¥U TFA0.4ml £An;LT, 2.5 mm&b&isfto ffiQ)%m*.mJ- h 

j£^7.kT*&#U SStg^ h U ^.AT*S£«b«ifiUTx 1-T ^ y-12-(4-^< h*is7 
3L-;i/)-l,12-^*;i/^*-^ny- 1*^*^7 > (0-^^-;i/-B E140) 
(100%)o 

'H-NMR (CDC1 3 ) (5:1.50-3.30 (10H, brm), 3.73 (3H, s), 6.67 (2H, d, J = 9.0 
Hz), 7.11 (2H, d, J = 9.0 Hz). 

bei6o tmmcommjsmtz&^x, o-^^;u-bei4o $^^Hbife 0 



49 



oTJfitSSU l-T^ y-12-(4-h Yv*i/7 ^=-)\s)-l,12.-i?t>)\s^-9UV - K 
7 r *^^> (BE 140) %mtz (100%) o 

ife^ : 169-171°C 

'H-NMR (CDCI3) (5 : 1.50-3.30 (10H, br m), 2.05 (2H, br s), 4.81 (1H, s), 6.59 
(2H, d, J = 9.0 Hz), 7.06 (2H, d, J= 9.0 Hz) 
HRMS(C 8 H 17 B 10 N0) if-JUg 251. 2313, 251.2299. 

M 10 

O -^tVIz-B E100 500mg(2.00imnol)^:^^7 c -;i/^ — ^ji 5ml fc$Sfl¥U 771/ 
3>ilIT 0°CT- 1.54M n - y^-Jl U ^ A/-^^ >?g?& 1.56ml 
(2.40mmol)£}&TL7c^ 2 Lfco h*7^ h>?£3J 

Ts ^b7^;i/ 236mg(3.01mmol)£THFlml Iz^PLT^TU 18 Bf 

*7A^n?K77^- ($8fcH*S : ^^it>^-\^r-9->/g^^^;i/=30/l) fc: 
iotilU l-r-fe^;i/-12-(4-p< h>*>7^;i/)-ia2-^:&;wt-^n\/- 
h*7 : *4f^> (O-^^;i/-BE150) (12%) ^XXIlii^m. (67%) §f#fe 0 

'H-NMR (CDCIJ 5:1.60-3.40 (10H, br m), 2.11 (3H, s), 3.74 (3H, s), 6.68 
(2H, d, J = 9.1 Hz), 7.09 (2H, d, J = 9.1 Hz). 

BE160 tm&vmMft&tz&^-Cs O-*^;b-BE150 fc^^WbLfco 
y'J*^77>yi/a*7A7DT h^77-f- : > 

;U=5/1) Ciotlll, l-^-b^;U-12-(4-t FD3ry7i^)-l,12-^*;V 
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/ 

n-^Dy-Fr^7> (BE150) *mtz (19%)o 

'H-NMR (CDCI3) (5:1.50-3.30 (10H, br m), 2.11 (3H, s), 4.85 (1H, s), 6.62 
(2H, d, J = 8.9 Hz), 7.05 (2H, d, J = 8.9 Hz). 

0-^;i/-B E150 70mg(0.239mmol)£:n^y— Jl 3ml fc!K®U zK^-fb^ 
m± V U £A 4.52mg(0.119mmol)^iOX., ^M"? 30 #ffg«|#Lfco 2N^K*iP 

7^7 4 — (fgmr^ : -N^r^ >/M^^;i/=10/l) CioTlSU 

^>^.^;i/-i2-(4-^ h=5r^^i-;i/)-i,i2-^*;i//^-^Pv*- K^*^-7> (o 

-^^;i/-BE121) £f#7c (78%)o 

'H-NMR (CDCI3) 5 : 1.11 (3H, d, J = 6.4 Hz), 1.50-3.30 (10H, br m), 3.74 (1H, 
q, J = 6.4 Hz), 3.74 (3H, s), 6.68 (2H, d, J = 9.1 Hz), 7.11 (2H, d, J = 9.1 
Hz). 

jtmfttif (c 10 h 20 b 10 o 2 ) mnm c, 42.84; h, 7.14. mmm c, 42.93; h, 7.50. 
be 160 tmrn^mm^mz^^x, o-^^-ji-BEm ^ib* ^wbtfco 

U A^l/77r>a*7A^D7 h 7^7 -i — (JgfcBiS : > /WtWt*.^ 

;i/=5/l)i:J;otilUl-t K P^ri/^^;i/-12-(4-t F p^>:7 x -;u)-l,12- 
^I/M-^Dy-h'r*!p7> (BE121) %mtz (94%)o 

it£ : 173-174°C 

'H-NMR (CDCI3) 6 : 1 - 11 (3H, d, J = 6.4 Hz), 1.50-3.30 (10H, br m), 3.74 (1H, 
q, J = 6.4 Hz), 4.84 (1H, br), 6.61 (2H, d, J = 9.0 Hz), 7.07 (2H, d, J = 
9.1 Hz) 
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HRMS(C 10 H 20 B 10 0 2 ) mn\U 280.2466, mMM 280.2466. 

mi\ 

l,7-^*;i/A*-^Dy- Y^j^F^y 3.5g(24.3mmol)£DMEtz:$gfl¥U TJV 
3>|1IT 0 °C X 1. 54 M n - 7' ^ Jl U ^ t> A / ^ * V > m WL 
16.6ml(25.6mmol) ZffiT b fco SSS^gfit' 30 #ISjf#^ Jg<fb« 
3.13g(31.6«mol)£ — jgE£$5R&nU £ £ Izm&X 1 B^jWbfco t° U ^ 

> 14.7ml(183minol)3:M]U4-3 — Km v— ;u 5.97g(25.5mmol)*— Jftt^iP 
bTs 100°CT» 48 B^jDf&bfco #SJ&> Vx.?- )]/*.— ^;]/T-#fRU ifif 3 

&i&fc(DMx$tw\^ mm± h v ^^x^mLfzW:, mmLtco >>u*^;u*^ 

h^77^f — (?§&?# : ^tr>->^*-9->/M^;i/=30/l) XMM 
IsX, l-(4-p< h^^i-^H^-^^WS-^nvT- K^£*"^> (O-^ 
;i/-BE200) (41%) £«fcO< 1,7-br* (4-^ h^^7i^) -l,7-v£;i/M- 
7D^-Fr*^7> (O, O'-> 5 ^7 c -7l/-BE260) (17%) £f#7c 0 
O-^^7U-BE200 

'H-NMR (CDC1 3 ) 6 : 1.50-3. 70 (10H, br m), 3.04 (1H, br s), 3.77 (3H, s), 6.76 
(2H, d, J = 9.2 Hz), 7.33 (2H, d, J = 9.2 Hz). 
0, O'-^p<^;i/-BE260 

l H-NMR (CDC1 3 ) 6 :1. 50-3. 70 (10H, br m), 3.78 (6H, s), 6.77 (4H, d, J = 9.0 
Hz), 7.37 (4H, d, J = 9.0 Hz). 

b eioo tmmcomm^mzx^x, o-^t-ji-b E200 £j^?s>wbb£o 

;u=l0/i) Ciotiiu l-(4-t h*D 3L-)\s)-\j-i/t>)\sn-tu^ - 
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Kr*#7> (BE200) (92%) Q 
ife^ : 180-181°C 

'H-NMR (CDCI3) 6 :1. 50-3. 70 (10H, br m), 3.04 (1H, br s), 4.81 (1H, s), 6.69 
(2H, d, J = 8.9 Hz), 7.28 (2H, d, J = 8.9 Hz). 

Ttmftffi (c 8 h 16 b 10 o) $mm c, 40.66; h, 6.82. mmm c, 40.52; h, 6.68. 

bei6o tmmcDm^m^^-ox, o, o'-^^;i/-BE26o 
mm^^=s/i) (a^ttsu 1,7-t^u-t fd^->7 ^-ji)-i,7-^tu\y 

a--^dv"-Ft**7> (BE260) (85%) 0 
Ife^ : 198-199°C 

'H-NMR (DMSO-de) 6 :1. 50-3. 80 (10H, br m), 6.68 (4H, d, J = 8.9 Hz), 7.26 
(4H, d, J = 8.9 Hz), 9.73 (2H, s) 

7G^tW(C 14 H 20 B 10 0 2 ) nmm C,51.20; H,6.14. C, 51.14; H,6.07. 

M12 

7^□'>iiIT^ 2,3,4,5,6,7,8,9,10,ll-^#^;U-l,12-^£;i/n-^p 
V-K^7J^^> (1.36 g, 4.78 mmol) *^7jc^ h =y t K o 7 v >100 mliz^fl? 
U 0°CTs /^'Jf>A (1.02 M, — 7^;Wgr£, 42.1 ml, 48.0 mmol) £10 

7>p^T-viTbs muizx5mrsmnLtzo S]i&MF7^7^^(:^ij- 2 n ^ 

77^-(S|^l ; n-\^r-9->,50%^DD^;i/A/n-^Jf-y->,^PD^;i/A)(c 

£<9*fS^U n-^^r-9->^tHg|3J: DM3^(312.3 mg, 22.9%) £0lRU ^7 on* 
^A^ffi^cfc •3 2,3,4,5,6,7,8,9,10,ll-^7J^7 t ;i/-l,12-v^;i/^*-^oy - K 
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^ij-T^y-i-tiJl^>m (1.20 g, 76.4 X) ©S€i@#£*#fco 
i67*'JXA (-<>-fcf>) 
MM : 224-225 °C 

7c5R^*f (C 13 B 10 H 32 0 2 ) st^ffi C, 47.53; H.9.82. Hffljflg C, 47.33; H, 9.59. 
MMR (CDC1 3 , 400MHz) d 2.21 (1H, s, CH), 0.13, 0.07 (each 15H, s, BCH 3 ). 
"B-NMR (CDC1 3 , 160.35 MHz) 6 -7.98, -9.49 (each 5B, s, BCH 3 ). 

^;i/n>#HMT. 2,3,4,5,6,7,8,9,10,ll-^£^;i'-l,12-^£;i/^-^ n 
V- Y^j3Kz>y-\-h)\s^>m. (60.1 mg, 0.18 mmol)^ Jg-fb^-*-;i/6 mU 
^7KN,N-^p<^-;i/^;i/A^^ K0.06 ml^Anx.90°CT 5 BSMlfftLfco 51fiJM© 

2,3,4,5,6,7,8,9,10,11-^*^ ^;i/-l,12-^*;i/y^-^ DV- F^jfjjtf^ >-l- 
A;^-;^DiJ K (59.5 mg, 93.7 50©afiH#:£*#;fco 

Sl£ : 183-184 °C 

7G5&##r (C 13 B 10 H 31 0C1 ) ftHfit C, 45.00; H, 9. 01. HSU* C,, 45.00; H, 8.78. 
'H-NMR (CDC1 33 400MHz) (52.29 (1H, s, CH), 0.22, 0.10 (each 15H, s, BCH 3 ). 
U B-NMR (CDC1 3 , 160.35 MHz) 6 -7.64, -9.32 (each 5B, s, BCH 3 ). 

T;i/zf>#HMT. 2,3,4,5,6,7,8,9,10,ll-^£^3^:l,12-^£;W s i'-^ d 
S J- h"^*^^>-l-*;i/^-;i/^D U F (500.0 mg, 1.44 mmol) £«cN,N-S> 
^WM7U* 15il£?SJBU 0°CT> TSMb^ h U »>A (140.4 mg, 2. 16 
mmol) £inx. 30°C(3T 30 #jf# 0 SJfo*S£zk fcttft&J^ bW^IJi 
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2,3,4,5,6,7,8, 9, 10, 11-^* /> 5^-1, 12-^ □ V- K^jbtf^ >-l- 
K (487.1 mg, 95.6 X)© G&@#£f#fco 

ife^ 157-158 °C 

'H-NMR (CDC1 3 , 400MHz) (52.23 (1H, s, CH), 0.16, 0.07 (each 15H, s, BCH 3 ). 

r;i/3>#H^T. 2,3,4,5,6,7,8,9,10,11-^7^ ^;iM,12-^#;W\*-^n 
V* - Fr*^7>-l-*jl/^-^7^ h* (487.1 mg, 1.38 mmol) £?Rt7k b;i^ > 
50 mltzfgffPU 100 °CT 2 B#^Mbfeo SJ&^£*fc&{*R&:c^;i/fcTffl 

tH u mwm & &m&i&7k x £$7j<?» ^ ^ * ^ a u & „ 

1U 2,3,4,5,6,7,8,9,10,11-^7^^ ^;b-l,12-v*;V7\--^nv*- b'^TJtf^ 
>-W;i/>f V^>T^— M439.4 mg, 98.0 %)<D &&m&*mfz 0 

m& : 162-163°C 

7^##r(C 13 B 10 H 31 0N) ItHM C, 47.97; H, 9.60; N, 4.30. USUI C, 47.96; H, 
9.30; N, 4.24. 

'H-NMR (CDC1 3 , 400MHz) (51.92 (1H, s, CH), 0.08, 0.03 (each 15H, s, BCH 3 ). 
n B-NMR (CDC1 3 , 160.35MHz) 6 -8.30, -11.20 (each 5B, s, BCH 3 ). 

2,3,4,5,6,7,8,9,10,11-^73^ ^;i/-l,12-y#;i^-^ n V*- K^TJtf^ > 
-1— r;i/-T V^>T^- h (337.4 mg, 1.04 imol)£* *y -;V30 ml JciSfl¥U 80°C 

-2,3,4,5,6,7,8,9,10,11-^7^ y ^;i/-l, 12- i/*;i/7^- ^ d V - K^£*"^ > 
(367.4 mg, 99.1 30© a£@#;£f#fco 

Ife^ : 184°C 
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7c3S^*f(C 14 B 10 H3s0 2 N) Steffi C, 47.03; H, 9.87; N, 3.92. Hffltfg C, 46.76; H, 
9.68; N, 3.80. 

'H NMR (CDC1 3 , 400MHz) (54.36 (1H, s), 3.54(3H, s), 1.96 (1H, s, CH), 0.09, 
0.07 (each 15H, s, BCH 3 ). 

h^>*;i/*"-;UT5. y-2,3, 4, 5, 6, 7,8,9, 10, 11-^* ^t^U-I, 12-v 1 * 
;I//n--^dv - K^fcjtf^V (266.2 mg, 0.745 mmol)£p< ^ y -;i/30 mlJdigi? 
U 2 N TkK-fb* U^AtK^ 3.5ml^SDX. 80°CT 3 BSiPlftbfco S/iSM* 

7X(c^(t«^^;u-ettmbW«Jl^^ln^7KT-^^ ^^ir^^^A 

t&mmsmmZ^Vl-T ^ y -2, 3, 4,5, 6, 7,8, 9, 10, ll-^*^;!/-!,^-^*;!/ 
A-^D^/- Kt*^>(218.2 mg, 97.8%) © 6 

H&j5170 °c 

'H NMR (CDC1 3 , 400MHz) 51.83 (1H, s, CH), 1.16 (2H, br s, NH 2 ), 0.06, -0.08 
(each 15H, s, BCH 3 ). 

7)l3>&m%~F* 2, 3,4,5,6, 7,8,9, 10, ll-^*p< ^;i/-l, 12-^*;W"?-£ D 
*J— Ff*t*7 >-l-*;V^-;i/^ n U F (58.9 mg, 0.17 nunol) £ 1,2-S^n 
n^>-t?> 1 mlfc$gj5¥U 4-7^ y^Jt#K^^-;K140.4 mg, 0.85 mmol)§iP 

^.i8o°ct 24 mmmmLtzo ni£T&m*m&%m&^ 2 n ^^snx.^^- 
^;i/-etti±ib^ji{iiafn^zKT-^s MtKM^^^^^a^^ igj&s 

;i//n-^^r-9->) MT#tMU 4-(2,3,4,5,6,7,8,9,10,ll-^*^^;i/-l,12-> : * 
- ^ D V' - Ff* ^'7 >-l-*;i/^Jl/7 ; y ) tlf (89.1 mg, 

quant.) (D^m^ntio 

Hl£U35-137 °C 
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7tmfrtir (C 22 B 10 H 4I 0 3 N) tmm C, 55.55; H, 8.69; N, 2. 95. mm C, 55.34; H, 
8.41; N, 3.02. 

l H NMR (CDC1 3 , 400MHz) 57.96 (2H, d, J = 8.8 Hz), 7.41 (2H, d, J = 8.8 Hz), 
7.09 (1H, br s, NH), 4.35 (2H, q, J = 7.1 Hz), 2.27 (1H, s, CH), 1.38 (3H, 
t, J = 7.1 Hz), 0.27, 0.12 (each 15H, s, BCH 3 ). 

4-(2, 3, 4,5, 6, 7,8, 9, 10,11-^*^^-1, 12->*£;u^*-^ nV- K^*^ 
;i/7^ J (56.2 mg, 0.118 mmol) £^.^y-;b5 

muzmML. 1 mm^ti u ^&*mm 1 mi£jnx. so °ct i mmmmLtio k 

U WiT^I^/^Am mmZ^itL 4-(2,3i4,5, 6, 7,8,9, 10,11-7* 
* ^ ^;i/-l, 12-^ - ^ p 7 - Y^tf^^>-\-tD\y^—)^T^^ )SJHSK 
(60.2 mg, quant.) (BR630) (Dte&mVf&ntzo 

m& : 285-286 °C 

tlIS##t(C 20 B 10 H 37 0 3 N) a\mU C, 53.67; H, 8.33; N, 3.13. C, 53.68; H, 

8.22; N, 3.01. 

'H NMR (CDCI3, 400MHz) (58.01 (2H, d, J = 9.0 Hz), 7.45 (2H, d, J = 8.8 Hz), 
7.13 (1H, br s, NH), 2.27 (1H, s, CH), 0.27, 0.12 (each 15H, s, BCH 3 ). 

7;i/D>#H^l-7^ y-2,3,4,5,6,7,8,9,10,ll-^#^^;i/-l,12-^#;i/ 
M-^oy- KrA^7>(50.0 mg, 0.167 mmol) £1,2-V£ n n^>-bf >1 ml 
£?§fl¥U ^UypJim^S *^J\s?v V K(49.8mg, 0.251 mmol). MfoWV 
>0.2 mljpx 180 °CT 18 I^^JPlftLfeo MJ±T^££S*i^ ££S-n 2 N 
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b 4-(2,3,4,5,6,7,8,9,10,ll-^*^^-;i/-l,12-^*;i//N*-^ n^- h*^*?*^ 
>-l-7 5. J *;b^-;b)Sm#K^^-;K40.5 mg, 52.5 %) ©Gfi@#£*§fco 
Z.<Dtt&$a (40.5 mg, 0.088 mmol) ;i/5 alfcigjSU 1 N*KYb* U 

>>A7K^M 1 ml£#D;L80 °CT 1 mmmmLtzo RfoWL^ 2 N m.&*tiQ*-&Wt 

mWis mmZ^L 4-(2,3,4,5,6,7,8,9,10,ll-^£^;b-l,12-^£;WN"-;7 
PV- K^£**^>-l-£;i/**-;i/7^ y)$Jtfi (BR635) (39.7mg, quant.) 

: 259 °C 

7cffc#*r (C 20 B 10 H3 7 0 3 N) ff-aSffi C, 53.67; H, 8.33; N, 3.13. mwm C, 53.38; 
H, 8.10; N, 2.99. 

'H NMR (CDC1 3 , 400MHz) (58.12 (2H, d, J = 8.3 Hz), 7.66 (2H, d, J = 8.3 Hz), 
5.60 (1H, s, NH), 2.04 (1H, s, CH), 0.18, 0.11 (each 15H, s, BCH 3 ) 

TJ]/df>mm^T, 2,3,4,5,6,7,8,9,10,ll-x r ^7P<^;i/-l,12-^*;i/^*-^ P 
V*- 1*^*^7 >-l— <>14 Vi/7t- h(40.0 mg, 0.123 mmol) £4-7* 5. y £Jt 
mm^Jl< (20.3 mg, 0.123 mmol)©M^^180 °CT 24 mffltiumistzo ffi£ 
«'>'J»*7A^D7>^77>f- (JHH^M ; 20%ftKx^;v/n-^^r 
it>) tXilb (2,3,4,5,6,7,8,9,10,ll-^£p<^;i/-l,12-:>*£;W\"-^ D V* 
- F^t^v >-l— ( jl) (4-^ h^>>*;i/^-;b7x-;p) (30.7 mg, 

50.9 50 ©6fe@te£f#fco CICD-fb^ (30.7 mg, 0.063 mmoD^i^y -;i/5 ml 
fcigflfU 1 N7j*fb#'J ^AtK^MI ml^5Dx80 °CT 1 BSP^&n&bfco 

-\2 n JgK*io^.fi^K^^;^tt£tiu#«lsti7k. la^o^Tjc-ejii^^ ftizk 

mm^m^i, (2,3,4,5,6,7,8,9,10,11-^*^^;!/ 

-l,12-v£;w\~-^ oy- K7 r *3jf-7>-i— f;i/) (4-*;i/^=3p->;i/7ai^;i/) £ 

1/7* (BR638) (28.5 mg, 98.6 %) © fi£iia#£?#£o 
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m&: >300 °C; JvM^ (C 20 B 10 H 38 0 3 N 2 ) gtJMt C, 51.92; H, 8.28; N, 6.06. 

mmm c, 51. 63; h, 8.09; n, 5.77. 

'H NMR (DMSO-c^, 400MHz) (59.49 (1H, s, NH) 7.92 (2H, d, J = 8.8 Hz), 7.48 
(2H, d, J = 8.8 Hz), 5.57 (1H, s, NH), 2.77' (1H, s, CH), 0.20, 0.14 (each 
15H, s, BCH 3 ). 

#U3 

^-iy)^M,mm^^JV (2.0 g, 6.51 mmol), ^~JVh ] )^ 
^;W>^> (1.60 g, 16.2 mmol), (PPh 3 ) 2 PdCl 2 (182 mg, 0.259 mmol), Cul (24.8 
mg, 0.130 mmol)© ^l^^THF (30 ml)f££A4Xs * Z iZTJVdt >mm%T, V 
-i vrotVl/TT^ X1.38 g, 13.7 mmoD^^Tbfeo 50°CT' 24 BfP^jfffbfc 

=30:1) iZjLVMWiL, 4-(4-h'J^f;k>'JJl/xf^7xy^i/)$I 

mm^T-jizmtzo (63%) 

'H-NMR (CDC1 3 ) 6 0.25 (9 H, s), 3.90 (3 H, s), 6.97 (2 H, d, J = 8.8 Hz), 
6.99 (2 H, d, J = 9.0 Hz), 7.48 (2 H, d, J = 8.8 Hz), 8.01 (2 H, d, J = 9.0 
Hz). 

*-fb^ (1.28 g, 3.95 mmol )©^y-;K20 ml) ^t3^K* U £A (546 
mg, 3.95 mmoD^iJDx, SSt- 1 30 jf Lfc 0 M^IilfcE zfc 

iRJSllbfco 2/ 'JAM7A^D7 h^^7-f — (n-^^r-lT-V-^^^ 
;!/ =10:1)83 J: i3M^U4-(4-oi5 : --;i/7^y ^r^)^m«^^;u§f#^o(89%) 
'H-NMR (CDCI3) 6 3.06 (1 H, s), 3.91 (3 H, s), 6.99 (2 H, d, J =8.8 Hz), 
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7.01 (2 H, d, J = 8.8 Hz), 7.50 (2 H, d, J =8.8 Hz), 8.02 (2 H, d, J = 8.8 
Hz). 

4-(4-xfr;b7 i y *-»$Jlf 1^ (850 mg, 3.37 mmol) > 
(14) (412 mg, 3.37 mmoDcDT-te h 'J;i/ (2.5 ml)-^>-b?> (25 ml)^r&£ 

A^dt b ^7*5? 7 ^ — (n-^^-y- > - if =10:1) t: ct t) MM 1, 

4-[4-(l,2-^#;W*-^ U-J- Kr*^7>-W;i/)7xy+'>]$Jif^f 
fr^ntzo (66 %) 'H-NMR (CDC1 3 ) 5(10 H, br m), 3.91 (4 H, s), 6.97 (2 H, d, 
J =8.9 Hz), 7.02 (2 H, d, J = 8.9 Hz), 7.49 (2 H, d, J =8.9 Hz), 8.04 (2 H, 
d, J = 8.9 Hz). 

60 % Tkmfci- h U t> A (19.4 mg, 0.485) CD DMF (1 ml)!RSg?ftfc: 4-(4-x^~ 
)V7 x.S**/)&M.&Wt*?-M150 mg, 0.405 mmol)© DMF (3 ml ) $S*£ £ iST b 
5#S£#-T£o 3<5ib7°n¥jl (103 mg, 0.606 mmol )CD DMF (1 ml)$8$£ 

bfeo ^'J*^VA7A7PThy77^ -(n-^^-it > - =10:1 )fc 

=fc t> MM b , 4- [4- ( 2-n- y u t.Vl/ - 1 , 2- V ii ; W t - ^7 p v - K ^ ts 5> > - 1 - ) 
7iy^i/]SJ|fi^^l/S§&o (44%) 

'H-NMR (CDCI3) 5 0.77 (3 H, t, J = 7.3 Hz), 1.40-3.40 (10 H, br m), 1.43 
(2 H, m), 1.75 (2 H, m), 3.92 (3 H, s), 7.01 (2 H, d, J =9.0 Hz), 7.06 (2 
H, d, J = 9.0 Hz), 7.61 (2 H, d, J = 9.0 Hz), 8.06 (2 H, d, J = 9.0 Hz). 

*<b&0O (55 mg, 0.133 mmol) CD* (1.5 ml)-if**y-> (5 ml itfiftg 
(1 ml)£in;U 100 °CT*24mmmnir2>o S/fa&£;!Mcfc:&W\ @1^^T" 

iffiifco mmm^mm^^m^. »h^At«, Mb, 
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4-[4-(2-n-rD e;u-l,2-^*;w*-* - >-W;^7xy^ri/] 
2c,t«? (BR503)£*#fc o (95 %) 

m& 

'H-NMR (DMS0-d 6 ) (5 1.40-3.80 (10 H, br m), 2.18 (6 H, s), 2.59 (2 H, t, J 
= 5.8 Hz), 4.02 (2 H, t, J = 5.8 Hz), 6.69 (2 H, d, J = 8.8 Hz), 6.88 (2 H, 
d, J = 8.8 Hz), 7.27 (2 H, d, J = 8.8 Hz) 7.37 (2 H, d, J = 8.8 Hz), 9.74 
(1 H, s) 

TimfrtiT (C 18 H 29 B 10 N0 2 ) C,54.11; H,7.32; N,3.51. mm®. C,53.84; 

H.7.14; N,3.21. 

4-(4-^n^^>\7-f;W^J > #^^;M1.20 g, 3.76 mmol), ^ =-jl h U ^ 
^;u->7 >(554 mg, 5.66 mmol), (PPh 3 ) 2 PdCl 2 (106 mg, 0.151 mmol), Cul (14.3 
mg, 0.075 mmol) CD^g^S THF (30 mD^fcAfts f-t7JI/H">ii^ ^ 
-f V7D f;i/7-T^ >(799 mg, 7.92 mmoD^Tf So 50°C-C 4B#HatK#T So 

»h'J^A«^ Mlibfeo i/'JA^A7A^D7h^77>f- (n- 

^V->-mm^Jl =10:1) (c «fc ?)3RfSa"U. 4-(4- h ';^f;i/-> 

>vj jim&mm*3-)izmzo (83%) 

'H-NMR (CDClj) (5 0.28 (9 H, s), 3.97 (3 H, s), 7.57 (2 H, d, J = 8.6 Hz), 
7.74 (2 H, d, J = 8.6 Hz), 7.81 (2 H, d, J = 8.6 Hz), 8,15 (2 H, d, J = 8.6 
Hz). 

(1.00 g, 2.97 mmol)©^ — ;K25 ml)- i?>7UU*9y (2.5 ml) 
j&MJ^i?* U (411 mg, 2.97 mmol) Sin*. MMrC 1 mmMft Lfco 

filith'J^At^ii^ illSU 4-(4-^^n;^>vV;i/)^m#^^;i/* 
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mtz 0 (100%) 

'H-NMR (CDCI3) 6 3.27 (1 H, s), 3.97 (3 H, s), 7.61 (2 H, d, J =8.6 Hz), 
7.76 (2 H, d, J = 8.6 Hz), 7.82 (2 H, d, J =8.6 Hz), 8.15 (2 H, d, J = 8.6 
Hz). 

4-(4-:n^-;i/^>V-f JV)$U&&&* (780 mg, 2.95 mmol) > 
(14) (361 mg, 2.95 mmoDcDT-fe h- h (2.5 ml)-^>-if> (25 ml)?S*fc£ 

A^D7h^/77^ - (n-^^-V-y -mm^-^Jl =10:1) iC J; !9 #f M L> 
4-[4-(l,Z-y*^-^Dy - h'^*^ ^sOVj 3- 

JlZntco (58 X) 

'H-NMR (CDCI3) 6 1.60-3.40 (10 H, br m), 3.97 (3 H, s), 4.03 (1 H, br s), 
7.61 (2 H, d, J =8.5 Hz), 7.76 (2 H, d, J = 8.5 Hz), 7.82 (2 H, d, J =8.2 
Hz), 8.16 (2 H, d, J = 8.2 Hz). 

4-[4-(l,2-^*;wt-^DVf- Kr*^7>-l-'f.;i/H>^^;i/]SMK^ 
(350 mg, 0.915 mmol) £ 3 ■Mbrn bVl/ (233 mg, 1.37 mmol)© DMF (15 ml) 
60 % NaH (43.9 mg, 1.10 mmol)?: 0 °CT-flDX^ MUX' lB#ligj£#Lfco 

rj&&2k mLWL*tiuz.. f?ih£-g\ ^u-cttm-rso #*»ii*fiasF 

^5?7^r — (n-^\^it>-S^^Ji^;i/ =20:1) fc«fc!)*S8£U 4-[4-(2-n-7o f 

;i/-i,2-v*;i//N*-^ □ v*- K^*^3 >-w;W^>vV;u]^Jl>#^^;i'£ 

fifco (58 %) 

'H-NMR (CDC1 3 ) 6 0.75 (3 H, t, J = 7.3 Hz), 1.60-3.80 (10 H, br m), 1.44 
(2 H, m), 1.75 (2 H, m), 3.98 (3 H, s), 7.77 (2 H, d, J =8.9 Hz), 7.81 (2 
H, d, J = 8.9 Hz), 7.88 (2 H, d, J = 8.6 Hz), 8.17 (2 H, d, J = 8.6 Hz); 

mfrmmmmfrtit (c 20 h 28 b 10 o 3 ) 11^6424.3042, mmm 424.3039. 
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4-[4-(2-n-7*D \Z)\,-\,l-Vl3fl/)*->7 O V - Kt**^ >-l— f > V >T 
;i/]$m#^^<^;i/ (50 mg, 0.118 mmol)©zk(1.5 ml)-^7f-dr1t >(5 ml)ig$fcC 
ilMU ■UfciniU 100 °CT 24 NfSit^Ufco SJ5S?S**7Kt:fttt, 

(BR5i3)*f#^o 

m&ftVtm (n^^>-ff8xf;H 
ife^ 236-237°C 

'H-NMR (DMS0-d 6 ) <5 0.70 (3 H, t, J = 7.3 Hz), 1.36 (2 H, m), 1.40-3.40 (10 
H, br m), 1.83 (2 H, m), 7.83 (2 H, d, J =8.5 Hz), 7.84 (2 H, d, J = 8.2 Hz), 
7.91 (2 H, d, J = 8.5 Hz), 8.10 (2 H, d, J = 8.2 Hz), 13.33 (1 H, br). 
HRMS (C 20 H 28 B 10 N0 2 ) !t#<ft 408.3092, H$JfB 408.3084. 

4-[4-(2-n-7°D hVl/-l,2-^£;i^-^ P V*- K^jbtf^ >-M ;i/)^> V-f 
(75 mg, 0.177 mmol)© THF (2 ml)?g7$£ N 2.4 mmol/1 g © 
h U h U 7i^«^^7n ^ K — ± h U ^7; K. (370 mg, 

0.888 mmoD^^DX, 7;i/J>#I^T 2 mffiMft-tZo 2 N 0 °CX*toz., 

=30:l)£c}; ^MSiU 4-[l-[4-(2-n-^ D hVl/-l,2-^£;W*- ^7 u y - Kt^** 
■7 >- w ;u) 7 3^£f#£o (25%) 

'H-NMR (CDC1 3 ) <5 0.76 (3 H, t, J = 7.2 Hz), 1.44 (2 H, m), 1.50-3.60 ( 10 
H, br m), 1.76 (2 H, m), 3.93 (3 H, s), 5.60 (1 H, s), 5.62 (1 H, s), 7.32 
(2 H, d, J =8.6 Hz), 7.37 (2 H, d, J = 8.4 Hz), 7.59 (2 H, d, J = 8.6 Hz), 
8.02 (2 H, d, J = 8.4 Hz) 

mfrMMmAfrfiT (c 21 h 30 b 10 o 2 ) nmm 422.3249, mmm 422.3278. 
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4-[l-[4-(2-n-ro h.Vl/-l,2-^*;i//N*-^ u-J- Ft** #7 >-HjH7i- 
jl/]xr-;b]$lf^^^ (17mg, 0.0402mmol)©7jc (1.5 ml)-:>*;t^rl7-> (5 

=2:l)lz.&*) ^ t . 4- [1- [4-( 2-n- r D f;i/-l , 2- i^ij^-^n v* - h* y= * 5> 
>-l-^l/)7i^]xr^]tlil^Hf:o (64 %) 
fcf6£M*il (n-\^>-f^^;i/) 
152-154 °C 

'H-NMR (DMSO-dJ 6 0.71 (3 H, t, J = 7.3 Hz), 1.35 (2 H, m), 1.40-3.40 ( 10 
H, br m), 1.81 (2 H, m), 5.68 (1 H, s), 5.71 (1 H, s)7.38 (2 H, d, J =8.5 
Hz), 7.40 (2 H, d, J = 8.5 Hz), 7.70 (2 H, d, J = 8.5 Hz), 7.94 (2 H, d, J 
= 8.5 Hz), 12.98 (1 H, br). 

4-[4-(2-n- 7 u bVb-1 , 2- V ti Jls \" - 9 D V* - K t= ti *~ 7 > -1- -f ;i/ ) ^ > W 
;1/]SJHSKp<^ (50 mg, 0.118 mmol) © THF (1 il)-^DD^^> (1 ml) 
S«fch^f;i/'>7> (274 mg, 2.36 mmol) *^D^s 50°CT" 5 ff$ISifc#-r £o 

^=3F-^>-fi^K^^;i/ =20:l)C«fc SSMKiU 4-[4-(Z-n-7n^l/-l,2-^*;i/M 
-^D^-Fr*#7>-WM^>^l/]gIf^^ffco (90 %) 
'H-NMR (CDC1 3 ) (5 0.72 (3 H, t, J = 7.3 Hz), 1.40 (2 H, m), 1.50-3.60 (10 
H, br m), 1.71 (2 H, m), 3.90 (3 H, s), 4.04 (2 H, s), 7.17 (2 H, d, J =8.5 
Hz), 7.24 (2 H, d, J = 8.5 Hz), 7.53 (2 H, d, J = 8.5 Hz), 7.98 (2 H, d, J 
= 8.5 Hz) 

MfrMmnmfrtit (c 20 h 30 b 10 o 2 ) nmm 410. 3249, mmm 410.3220. 
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4-[4-(2-n-7"D bVl/-l,2-^*;i//N*-^ d v*- K^jbtf ^ T ;i/)^>^;i/] 
£Jt#BL* (40 mg, 0.0974 mmol)©* (1.5 ml)-^^-^it> (5 ml)?gr$J3 

iitt dmD^iax., ioo°ct- 24mmMn-rzo mm*- 

jfeu4-[4-(2-n-rn^;i/-l,2-^*;w^-^nv;-K^*^-7>-l--r;i/)^>^ 
;i/]£Jt#® (BR533) £f#£ 0 (100%) 
ife7'JXA (n--\^rt>->-«^^-;i/) 
Bu£ 205-206 °C 

'H-NMR (DMSO-dJ 6 0.66 (3 H, t, J = 7.4 Hz), 1.31 (2 H, m), 1.40-3.40 (10 
H, br m) , 1.75 (2 H, m), 4.07 (2 H, s),7.33 (2 H, d, J =8.2 Hz), 7.34 (2 
H, d, J = 8.2 Hz), 7.61 (2 H, d, J = 8.2 Hz), 7.86 (2 H, d, J = 8.2 Hz), 12.80 
(1 H, br). 

Turnout (c 19 h 28 b 10 o 2 ) nmm 0,57.55; njAz.mmm 0,57.31; h,7.09. 

#114 

T;i/Z7>J|HMT. O-^^;i/-BE100 (300 mg, 1.20 mmol) CD^>-tf>(2 ml)- 
(1 ml)JS$£fc: 1.53 M n -BuLi >}g?-j£ (0.82 ml, 1.25 

mmol) £ 0°C TSTLf;, ifit 30 frMftW:. MWlfc'O V J (145 mg, 0.601 
mmol)©^>^>(2 ml)-^^^;i/ai— ^;K1 ml) *gr$£ 0 °C -«TLfco ^© 

^ ^ST?2i^sjt^-r^o io% mm*&m*iJU7LXBLj&*&±i!&, rat^' 

bfco^U*^;i/^^A^PV h^'^y^f— (n-^^r^>-^^^-;b=10:l)^cfc 
DI1U 1-fc h'DJr^-12-(4-^ Y*is7 ^ - ;i,)-l, 12-^#;i/M- ^ D v*- K 
7 r ^^*^>(0-^^;i/BE119)^f#feo (75 %) 

'H-NMR (CDC1 3 ) 5 1.60-3.40 (10 H, br m), 2.87 (1 H, s), 3.73 (3 H, s), 6.67 
(2 H,'d, J = 8.6 Hz), 7.12 (2 H, d, J = 8.6 Hz) 
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MfrMmmm-frtir (c 9 h 18 b 10 o 2 ) nmm 266.2310, mmm 266.2304. 

0-^^;U-BE119 (91 mg, 0.342 mmol)© V 9 u u * $ > (3 ml)^?^^ 1 M 
BBr 3 (D VZuutZymm 0.855 ml ^-l^C^WTT^o ^©iL WSlXI 2 m 

T*m\ ffiMi- b 'J->Af« mmi,s l-t h*D^>-12-(4-h Kd^>>;7^ 
-;i/)-l,12-^*;W^-^DV - F5F-*#;t;7>(BE119)£f#£o (100%) 

ife^ 181-183 °C 

'H-NMR (CDC1 3 ) 5 1.50-3.40 (10 H, br m), 4.70 (1 H, br), 6.60 (2 H, d, J 
= 8.8 Hz), 7.07 (2 H, d, J = 8.8 Hz) 

mfrmmnrnfrtif (c 8 h 16 b 10 o 2 ) m»m 252.2153, mmm 252.2173 

Ttmfrtif (C 8 H 16 B 10 0 2 .0.5H 2 0) St^fg C, 36.77; H,6.56.H$Jfii C,36.42; H,6.57. 

TJloiymmMT, O-^^-;i/-BE100 (200 mg, 0.799 mmol) <D ^>-tf> (5 
ml)-^^^;u^— y^)l (2.5ml)^Mt-1.53Mn-BuLi©'\^rf->^M (0.623ml, 
0.953 mmol) £ 0°C tITLfeo 1ST- 30 frMtr&, 2-(2-^n ^ h )^ 
t FD-2H-t:^>(231 mg, 1.20 mmol)£ 0 °C TiTtlio ^©^L ^iST: 

A^D7t>^77^- (n-^*y->-Wnn* ^>=2:l)tct DIIU l-(4- 
^ h ^p->7 -;i/)-l2-(2-^ h^t Kd J]/**-*/ ^3- )]/)-lA2-i?%J\''* 
-^dv - K^£*"^>£f#fco (45 %) 

'H-NMR (CDC1 3 ) 6 1.45-1.82 (6 H, m), 1.50-3.20 (10 H, br m), 1.98 (2 H, t, 
J = 7.0 Hz), 3.17 (1 H, dt, J = 9.9, 7.6 Hz), 3.45-3.51 (1 H, m), 3.55 (1 
H, dt, J = 10.1, 7.3 Hz), 3.73 (3 H, s), 3.80 (1 H, m), 4.49 (1 H, m), 6.67 
(2 H, d, J = 9.2 Hz), 7.10 (2 H, d, J = 9.2 Hz). 
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l-(4-* Y*i/7 ^-;i/)-12-(2-^ h^b FDt^rMJpi/i^i/H.lZ-^ 
tijl^-pn'J- (112 mg, 0.296 mmol) J— ;!/ (3 ml) - 

^^dd^^>(1 ml) p- bJV^>XJl*>mm7kffiyo (5.6 mg, 0.0294 

mmol) %M?Ls 15 BtP^^b^o ^^ggm^TK^^ h U AtK^-ST' 

F^ATW, it£gb. l-(2-t h* D^>:ii^;b)-12-(4-^ h ^>;7 ^ - 

;W-i,12-^£;i/^-^dV- K^*^^>^f#7to 

'H-NMR (CDC1 3 ) 6 1.50-3.30 (10 H, br m), 1.95 (2 H, t, J = 7.0 Hz) 3.48 (2 
H, t, J = 7.0 Hz), 3.73 (3 H, s), 6.67 (2 H, d, J =9.0 Hz), 7.10 (2 H, d, 
J = 9.0 Hz). 

l-(2-t Kn3^>^;i/)-l2-(4-^ h^S/;7i-^)-i,i2-^£;w^-^Dv- 
K^£**^> (80 mg, 0.272 mmol )© ^DDD^> (3mlH§7$f3 1 M BBr 3 (D 
i?^DDn^>M 0.680 ml £-78°Cf3^£PT bTiiST bfco ^©^L fit 

3 mmnftLtzo &w\ iiif^-ett^ifco **»m*tk, is 

h 7^7 <{ -(n-^*y->-Bm^)l=10:l)iz£ t)3|gSliU l-(2-t FD^ri/i 
^•;i/)-12-(4- t KD*'>7 ^=-))s)-l,\2-Vfi)]/rt-& nV- K^-**^^ > 
(BE122) (88 %) 

ife^ 180-181°C 

! H-NMR (CDC1 3 ) 6" 1.30 (1 H, t, J = 5.1 Hz), 1.50-3.30 (10 H, br m), 1.95 
(2 H, t, J = 7.0 Hz) 3.48 (2 H, dt, J = 5.1, 7.0 Hz), 4.75 (1 H, s), 6.60 
(2 H, d, J =9.0 Hz), 7.06 (2 H, d, J = 9.0 Hz) 

Mftmmnfim (c 10 h 20 b 10 o 2 ) mmm 280.2466, mmm 280.2462 

ymfrtix (C 10 H 20 B 10 0 2 ) fHf^iC,42.84; H,7.19. HSWii C,42.79; H,7.46. 
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T;H3">#HmT> O-^^-BElOO (750 mg, 3.00 mmol) ©^>-fc?>(10ml)- 
i/nT-jlzi-TJl (5 mimmz 1.53 M n -BuLi <D^*VymWL (2.35 ml, 3.60 
mmol) £0 °C T^Tbfco ifit 30 frMnik, 2-(3-7d^7d t.Vl/;*-^> )^ 
h^t KD-2H-f^> (746 mg, 3.60 mmol)£ 0 "CT^n - &o 

wf£t§Mtii7k-?!&v\ ami- v v o A-c&mm, mm^tzo 

^r->^ ji^;i/)-12-(3-7 1 F 7 t F D t^7n;i/^^S/-n-7 B D t^;i/)-l,12-^*;W"? 

-^□V-Ffi^V^fe, (69%) fcib&m (705 mg, 1.80 mmol) 

y— Jl (10 ml) Siftt: p- h;i/^i>^;i/^>^^7Kfn^J (34.2 mg, 0.180 mmol) % 

$8*6 U l-(3-t Kn^rn tr;b)-12-(4-^< h ^-)V)-l,l2-i? 
*;wt-77DV - K^#^ (93 X) 

'H-NMR (CDC1 3 ) <5 1.17 (1 H, br s) 1.40-3.30 (10 H, br m), 1.46 (2 H, m), 
1.78 (2 H, m) 3.50 (2 H, m), 3.73 (3 H, s), 6.67 (2 H, d, J =9.0 Hz), 7.10 
(2 H, d, J = 9.0 Hz). 

l-(3-h KDdr->7"D f;W-12-(4-^< h^^>7 3i-;i/)-l,12-i/*;i/7N"-^ D v 
-h*^£**^> (80 mg, 0.259 mmol)©^^ o Dp< ^ > (3 ml )jg?fc 1 M BBr 3 © 
*?>7nn*#>mm 0.648 ml £-78 °C(3^5|3bT^T bfeo *<D&^ SST 3 

{n-^V->-mm^Jl =4:1) £ J; D MM U l-(3- 1 h* D *$/Tn f 
;i/ )-12-(4- t h*D^y7i-;i' )-l, 12- tJ JV - 2 P V - Fri:J?7> 
(BE123) £f#feo (92%) 
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ife^ 185-186°C 

'H-NMR (CDCI3) 6 1.10-3.30 (10 H, br m), 1.45 (2 H, m), 1.77 (2 H, m), 3.50 
(2 H, t, J = 6.1 Hz), 4.70 (1 H, br s), 6.60 (2 H, d, J =8.8 Hz), 7.06 (2 
H, d, J = 8.5 Hz) 

jmftm (CnMuA) ff-Hfii C,44.88; H,7.53. mm C44.58; H,7.32. 

BE119 ^[^©im^&^oT, O-^^;i/-BE200 £ 1-t h*D^>>-7-(4-b 
FD^i/7iril/H,7-^Ail'A'-^DV- K^*^r>>(BE219){zg|#bfeo 

168-169 °C 

•H-NMR (CDCI3) 6 1.40-4.00 (10 H, br m), 4.80 (1 H, br), 6.70 (2 H, d, J 
= 9.0 Hz), 7.28 (2 H, d, J = 9.0 Hz) 

Timfrffi (C 8 H 16 B I0 0 2 ) gfjffit C, 38. 08; H,6.39. MM®. C, 37.84; H,6.30. 

BE122 tmm(Dmm.^m^^^x, o-^;i/-be2oo % i-(2-t p n 

;i/)-7-(4-b Yu^-i/y ^-)\y)-\,l-^fj)\y^-^u^J - Y^iJtf^ >(BE222)Jz: 
m& 156-157 °C 

'H-NMR (CDC1 3 ) 6 1.50-3.50 (10 H, br m), 2.28 (2 H, t, J =6.9 Hz) 3.67 (2 
H, t, J = 6.9, Hz), 4.79 (1 H, s), 6.69 (2 H, d, J =8.9 Hz), 7.28 (2 H, d, 
J = 8.9 Hz) 

mfrmmnrnfrffi (c 10 h 20 b 10 o 2 ) nmm 280.2466, 280.2470 

Ttmfrm (C 10 H 20 B 10 0 2 ) Steffi C,42. 84; H,7. 19.H$tffi C42.53; H,6.75. 

BE123 tmmcDmmxmz^-DXs o-^^-;i/-be2oo £ 1-0- 1 fd^>7p 
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hVU)-7-(4-th*P^^7^n;i/)-l,7-^*;i/^--^DV-K^ r ^^^>(BE323) 
157-158 °C 

'H-NMR (CDCI3) (5 1.23 (1 H, t, J = 5.1 Hz), 1.40-3.80 (10 H, br m), 1.67 
(2 H, m), 2.11 (2 H, m) 3.60 (2 H, dt, J = 5.1, 5.3 Hz), 4.81 (1 H, s), 6.68 
(2 H, d, J =8.9 Hz), 7.28 (2 H, d, J = 8.9 Hz) 
TtmftVr (C n H 22 B 10 0 2 ) stllfitC,44.88; H.7.53. mmm C44.61; H,7.24. 

BE100 trnmcom^mizX-oX. 1,12-^#;W\*-^pv- YT-to-K^^frb 
O-^^;b-BE300 £HT. l-(3-t HD*i/7xr;i/)-l,12-y*;wt-i7DV 
- h'^*^^>(BE300){zSI^Lfeo 

ife^ 163-164 °C 

'H-NMR (CDCI3) 6 1.50-3.30 (10 H, br m), 2.78 (1 H, br s), 4.67 (1 H, s), 

6.66-6.69 (2 H, m), 6.78 (lH,m), 7.03 (1 H, m) 

^mfrtir (C 8 H 16 B 10 0) st|f:{fiC,40.66; H,6.82. MMIM C,40.36; H.6.64. 

BE119 tnmcDm^mizX^X, O-p<^;i/-BE300 £ 1-t Kn^>-12-(3- 
b Yn^tyy ^-jv)-i,12-^^j)V^-^uV- K^***^ >(BE319)(3g|#bfeo 

ife^ 185-186 °C 

'H-NMR (CDCI3) (5 1.50-3.40 (10 H, br m), 4.70 (1 H, br), 6.66-6.71 (2 H, 
m), 6.78 (1 H, br d) 7.02 (1 H, t, J = 8.0 Hz) 

Ttmfrtir (C 8 H 16 B 10 0 2 ) HtJMi C,38.08; H,6.39. Hill C,38.31; H,6.43. 

BE120 tmm<Dmm.j3miz&^x, o-^;i/-BE3oo £ i-(2-t kp^^^ 



70 



;i/)-12-(3-t h*n^$/:7x^;i>)-i,i2-^3b;i/M-^py- K^fcjtf^ XBE320) 
Sfe^ 134-135 °C 

'H-NMR (CDCI3) (5 1.50-3.30 (10 H, br m), 1.58 (1 H, t, J = 7.3 Hz), 3.55 
(2 H, d, J = 7.3 Hz), 4.70 (1 H, s), 6.67-6.69 (2 H, m), 6.77 (1 H, m), 7.03 
(1 H, m) 

Ttmfrffi (C 9 H 18 B 10 0 2 .0.2 H 2 0) §f-|?«C,40.04; H,6.87. H$Mfi C,39.98; H,6.57. 

BE122 t^im^mm^mzX^X, O-^;i/-BE300 £ 1- (2-fc h*D 
;i/)-12-(3-t FDari/7ir;H-l,12-^*^-^DV - K7 r *^^>(BE322) 

186-187 °C 

'H-NMR (CDCI3) (5 1.30 (1 H, t, J = 4.9 Hz), 1.50-3.30 (10 H, br m), 1.95 
(2 H, t, J = 7.0 Hz) 3.48 (2 H, dt, J = 4.9, 7.0 Hz), 4.74 (1 H, s), 6.65-6.69 
(2 H, m), 6.76 (lH,m), 7.02 (1 H, m) 

7G3&#*t (C 10 H 20 B 10 0 2 .0.2H 2 0) ftllfii C42.29; H,7.24. H^KfiC,42.12; H,6.95. 

BE123 trnffivmrnfimzk-D!:, o-^;u-be3oo & 1-0-t fd^>/d 

f;i/)-12-(3-b K d ^ i> 7 x - ;p )-l, 12- ^ * ^ a* - ^ d v - Fri^7>(- 
BE323)tcg§#Lfco 

il<£ 211-212 °C 

'H-NMR (DMSO-de) 6 1.25 (2 H, m), 1.40-3.20 (10 H, br m), 1.73 (2 H, m) 3.23 
(2 H, dt, J = 5.1,5.7 Hz), 4.39 (1 H, t, J = 5.1 Hz), 6.57-6.59 (2 H, m), 
6.64 (lH,m), 7.01 (1 H, m), 9.54 (1 H, s) 
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7c£##f (C n H 22 B 10 0 2 .0.1H 2 0) st|f{fiC,44.60; H,7.55. ^KfiC, 44.30; H,7.28. 

BE100 £l^©i^£#&££o-<:, l,7-y^;i/^"-^D^- H5 s :*J#-5>*»£ 
O-^^;i/-BE400 £3£T. l-(3-h \* jl—JV)-1, l-Vfi)\/^ — ^7 u s J — 

Y 7 * # =y >( BE400 ) £ §§2* b fc o 

m&ftVtm (iS?nn*$>-n-^*y-» »j£ 140-141 °C 
•H-NMR (CDCI3) (5 1.40-3.80 (10 H, br m), 3.05 (1 H, br s), 4.70 (1 H, s), 
6.75 (1 H, dd, J = 2.6, 8.1 Hz), 6.90 (1 H, t, J = 2.2 Hz), 6.99 (1 H, br 
d, J = 8.1 Hz), 7.11 (1 H, t, J = 8.1 Hz) 

7clfc##r (C 8 H 16 B 10 0) StJffii C,40. 66; H,6.82. H$J{« C,40.48; H,6.56. 

BE119 tmm^mm^miz^^x, o-^;i/-be4oo * i-t FP^s^-o-t 

Fn ;b)-l,7-^*;w?-^ n v*- F^;fr^>(BE419)Scf§#bfco 
ife^ 135-136 °C 

^-NMR (CDC1 3 ) 6 1.40-4.00 (10 H, br m), 4.70 (1 H, br), 6.76 (1 H, ddd, 
J = 1.0, 2.5, 8.1 Hz), 6.89 (1 H, t, J = 2.5 Hz), 6.99 (1 H, ddd, J = 1.0, 
2.5, 8.1 Hz), 7.12 (1 H, t, J = 8.1 Hz) 

7c3S##f (C 8 H 16 B 10 0 2 ) C, 38. 08; H.6.39. HMg C, 37.79; H.6.37. 

BE120 ^I^OMJii^&l^-oTs O-^^;i/-BE400 £ l-(2-th'nJp^f 
;u)-7-(3-t KD^i/7i-;i/)-l,7-^*;W^-^D\/- ^##7 >(BE420)Jc 

Ife^ 140-141'C 

•H-NMR (CDCI3) 6 1.50-3.80 (10 H, br m), 1.91 (1 H, t, J = 7.2 Hz), 3.87 
(2 H, d, J = 7.2 Hz), 4.90 (1 H, s), 6.76 (1 H, ddd, J = 0.9, 2.2, 8.0 Hz), 
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6.91 (1 H, t, J = 2.2 Hz), 6.99 (1 H, ddd, J = 0.9, 2.2, 8.0 Hz), 7.11 (1 
H, t, J = 8.0 Hz) 

Jm%^n (C 9 H, 8 B 10 0 2 ) Steffi C, 40. 59; H.6.81. HftHH C,40.33; H,6.81. 

BE122 i:|5l^©M^^{3J:oTs 0 - * ^;i/-BE400 £ 1- (2-t KD^j/if 
)V) ■7-(3-t| f D*i'7i^H ) 7-j;A^-^7- K^*^ XBE422) 

126-127 °C 

•H-NMR (CDC1 3 ) 5 1.42 (1 H, t, J = 5.5 Hz), 1.30-3.60 (10 H, br m), 2.28 
(2 H, t, J = 6.5 Hz) 3.68 (2 H, dt, J =5.5, 6.5 Hz), 4.84 (1 H, s), 6.75 (1 
H, ddd, J = 0.9, 2.1, 7.9 Hz), 6.89 (1 H, t, J = 2.1 Hz), 6.98 (1 H, ddd, 
J = 0.9, 2.1, 7.9 Hz), 7.11 (1 H, t, J = 7.9 Hz) 
Ttmfttir (C 10 H 20 B lo O 2 ) gfj^ii C42.84; H,7.19. Hfflfig C,42.65; H.6.90. 

BE123 tmmcDm^mzX^X, 0-p<^;i/-BE400 £ l-(3-fc Kndr^rnt: 
;i/)-7-(3-b KD^fS/y 3L-)V)-\,l-*Jii)VJ^->7U"J- Yy : tJ^'y >(BE423)l3 

106-107 °C 

'H-NMR (CDC1 3 ) c5 1.26 (1 H, t, J = 5.1 Hz), 1.50-3.70 (10 H, br m), 1.67 

(2 H, m), 2.11 (2 H, m), 3.60 (2 H, dt, J =5.1, 5.6 Hz), 4.87 (1 H, s), 6.75 

(1 H, ddd, J = 0.7, 2.1, 8.1 Hz), 6.90 (1 H, t, J = 2.1 Hz), 6.98 (1 H, ddd, 
J = 0.7, 2.1, 8.1 Hz), 7.11 (1 H, t, J = 8.1 Hz) 
7G3B##r (C n H 22 B 10 0 2 ) Steffi C,44.88; H,7.53. H^ijfjt C44.58; H,7.35. 

1,12-t*^ (4-tFo^r^>7i-;b) -l,12-v£;bM-^ nV- b*^*"^ > 
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(BE160) (155 mg, 0.472 mmol) h(CH 3 ) 2 NCH 2 CH 2 Cl-HCl (68.0 mg, 0.472 mmol) (D 
DMF mmz^mti V £A (97.8mg, 0.708mmol)^inx..65°CT-22B#r^W i -r^o 

*;)/ A - ^ y -;U=10: 1 ) £ <fc £ UH4-k h*D=Jr^>7x - ;b )-12-(4->^ 

Y^-^y x-;i/)-i,i2-^*;w'?-^ p\/- Yftt^^y (BE162) 

(34%) 

MferuXA (^ji^;i/-ii-^^r-y->) 

ife^ 233-235 °C 

'H-NMR (DMSO-de) 1,60-3.40 (10 H, br m), 2.17 (6 H, s), 2.56 (2 H, t, J 
= 5.8 Hz), 3.98 (2 H, t, J = 5.8 Hz), 6.61 (2 H, d, J = 8.8 Hz), 6.79 (2 H, 
d, J = 9.0 Hz), 7.00 (2 H, d, J = 8.8 Hz) 7.11 (2 H, d, J = 9.0 Hz), 9.65 
(1 H, s) 

n,mfrffi (C lg H 29 B 10 N0 2 ) ftjfffi C54.ll; H,7.32; N,3.51. Hffllfig C, 54.01; 
H,7.22; N,3.36. 

BE162 tm^(Dmm^mz iot, 1,12-tr* (3-h FD^i/7i-^) -1,12- 
^]b;i/^--^nv-Fr*^7>§ 1- (2-tFn^i/7i^l/) -12-(3-S^^ 
yx h^f i>7 i -;i/)-l,12-^*;i//^-^ D v - K^*^^> (BE172)(z 

ife^ 183-185 °C 

'H-NMR (DMSO-de) 6 1.70-3.50 (10 H, br m), 2.19 (6 H, s), 2.57 (2 H, t, J 
= 5.8 Hz), 3.99 (2 H, t, J = 5.8 Hz), 6.63-6.64 (2 H, m), 6.67-6.68 (2 H, 
m), 6.79 (1 H, br d, J = 7.7 Hz) 6.90 (1 H, dd, J = 2.4,8.2 Hz), 7.04 (1 H, 
m), 7.17 (1 H, t, J = 8.2 Hz), 9.59 (1 H, s) 

jxMftffi (C 18 H 29 B 10 N0 2 .0.2H 2 0) EfWB C,53.63; H,7.35; N,3.47. Found C, 53. 56; 
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H,7.30; N,3.36. 



bei62 tmm(Dm^m^x-ox, u-vx (4-t fd^>7i^) -1,7-^ 

A/l/M-^DV - h'T^^^S l-(4-t h*Ddr^>7ic-;i/)-7-(4-^p<^;i/^ 
S- y:n h^v7ai-;i/)-l,7-^>b;i//^-^P^ - K^***^ > (BE262)fcii^L 

fee 

m& 166-167 °C 

'H-NMR (DMSO-de) 6 1.40-3.80 (10 H, br m), 2.18 (6 H, s), 2.59 (2 H, t, J 
= 5.8 Hz), 4.02 (2 H, t, J = 5.8 Hz), 6.69 (2 H, d, J = 8.8 Hz), 6.88 (2 H, 
d, J = 8.8 Hz), 7.27 (2 H, d, J = 8.8 Hz) 7.37 (2 H, d, J = 8.8 Hz), 9.74 
(1 H, s) 

^mfrffi (C 18 H 29 B 10 N0 2 ) stUffi C-,54.11; H,7.32; N.3.51. Hftjfit C,53.84; 
H,7.14; N.3.21. 

BE162 b.m&<Dm&X&£&-?X, 1,7-tf* (3-fc h* u *is7 ^=-Jl) -1,7-$* 
#;Wt-^P\/- K^'yb**^>£ l-(3-b >*D^r'>7x-;H-7-(3->*y^l'7 
hJp^7i— ;i/)-l,7-^*;Wt-^n^/- (BE272)£§f#b 

129-131 °C 

'H-NMR (DMSO-dg) 6 1.40-3.80 (10 H, br m), 2.20 (6 H, s), 2.59 (2 H, t, J 
= 5.8 Hz), 4.04 (2H, t, J = 5.8 Hz), 6.76 (1H, dd, J = 2.3,8.0 Hz), 6.88-6.94 
(3 H, m), 6.98 (1 H, dd, J = 2.6,8.0 Hz), 7.06 (1 H, br d, J = 8.0 Hz), 7.13 
(1 H, t, J = 8.0 Hz), 7.26 (1 H, t, J = 8.0 Hz), 9.68 (1 H, s) 
^mfrtir (C 18 H 29 B 10 N0 2 ) StUffi 0,54.11; H,7.32; N,3.51. H$J{g C53.85; 
H,7.17; N.3.52. 
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;K700 mg, 5.30 mmol),4-H — YT-V — M 1.30 g, 5.55 
mmol), (PPh 3 ) 2 PdCl 2 (74.4 mg, 0.106 mmol), Cul (10.1 mg, 0.053 mmol)©rg-£ 
THF (7ml) cfiCA^f^CT^nVii^^^vro^l/T^ (1.13 
g, ll.lmmol) ^Tk^T^Tbfeo 1ST" 1 mflBMft LfcgL M^MC/Jc^nx, 

^ ?ilSU/io ^UtWi^^a^dv h^-5 7^-(n-^^i7->-^^^;b = 
15:l)(c J; DMSSJU (4-* h=^>:7 m^;!/) :n^> (95 %)£f§£o 
'H-NMR (CDC1 3 ) 3.82 (6 H, s), 6.86 (4 H, d, J = 8.9 Hz), 7.44 (4 H, d, 
J = 8.9 Hz). 

\fX (4-^ b^^yy 1— ^> (700mg, 2. 94 mmol) 2: ^£#-7 >(14) (359 
mg, 2.94 mmol)©T-tr h — h U )V (2 ml)-^>-ti> (20 m\)mWL%:T )VzS >#H 
MT28^P B ^P#M^bfeo ^S3^> *?;—Jl (20 mD^iPx.. ^fiT? 12 mm 

^1t>-iiif ;b=8:l)i: J: !3lHb^ 1,2- bT* (4-^ h 7 ^-Jb) -1,2- 
^MA-^d>;- K^*^^>^f#feo (31 %) 

'H-NMR (CDCI3) 6 1.50-3.90 (10 H, br m), 3.72 (6 H, s), 6.63 (4 H, d, J = 
9.1 Hz), 7.34 (4 H, d, J = 9.1 Hz) 

1,2- ^ (4-^< V*i/7 -l,2-^5tj;W!-^DV-FT***7> (293 

mg, 0.822 mmol)CD^^DD^^> (10 m\)m$L^ 1 M BBr 3 <D Wuu*$y 
^4. 12 ml £-78°CT}irFL;fc 0 ^£>@L ^UX* 4 mffi&n?~ Z>o SJ^M^tKzK 

= 3:l)i:J;DiiU 1,2- If* (4-t Fn^y7i^) -l,2-y*;w^ 
-^D^-h'r*^7>^o (100%) 
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■* • 

i^/'jXA (n-^yy -mm^^jv) 

M& 179-181°C 

'H-NMR (DMSO-dJ 6 1.40-3.80 (10 H, br m), 6.57 (4 H, d, J = 8.8 Hz), 7.27 
(4 H, d, J = 8.8 Hz) 9.91 (2 H, s) 

^Mftm (C 14 H 20 B 10 0 2 ) BfWm C,51.20; H,6.14.fl$J<ii C50.96; H,6.15. 

l,2-tf^(4-t ?L-)\,y\,Z-Vti)\/n->7u-) - Y^ti^y (150 

mg, 0.457 nraol)£(CH 3 ) 2 NCH 2 CH 2 CI-HCl (65.8 mg, 0.457 mmol) © DMF mmtzfe 
mtiVOA (94.7 mg, 0.685 mmol) &finz.s 65°CT 20 ^^^#T?.o SJSE^tTk 

30:1 ^CD^ 10:l)^ck OlSMUs 1- (4-b K D 7 ^ -2-(4- 
i^^^7;;i h ^r-> 7 i^;i/)-l,2-^£;i/M- 9 D v - > 
(BE362)£f#fco (16%) 

177-179 °C 

'H-NMR (DMSO-ds) 6 1.50-3.60 (10 H, br m), 2.15 (6 H, s), 2.53 (2 H, t, J 
= 5.9 Hz), 3.96 (2 H, t, J = 5.9 Hz), 6.57 (2 H, d, J = 8.6 Hz), 6.77 (2 H, 
d, J = 8.6 Hz), 7.29 (2 H, d, J = 8.6 Hz) 7.38 (2 H, d, J = 8.6 Hz), 9.92 
(1 H, s) 

"kM^ (C 18 H 29 B 10 N0 2 .0.2H 2 0) HtHfiiC,53.6.3; H,7.35; N,3.47. HfflHiS C, 53.45; 
H,7.22; N,3.27. 

v— Jl 347.0 mg (2.63 mmol), 3-3— FT— V— JV 670.0 mg 
(2.86 mmol, 1.1 eq), (PPh 3 ) 2 PdCl 2 37.2 mg (0.0530 mmol, 0.02 eq), Cul 5.1 mg 
(0.0268 mmol, 0.01 eq), THF 5 ml (DM£>mz s zk^TiM V7"d fcVl/T^ > 0.57 
g(5.63 mmol, 2.1 eq)££a;L. ^iSt? 1 mmmn Ltzo MJMic zk£iD;l> ff£& 
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(3-p< h^PS/7x^;i/) 594.4 mg£t#£o (95.0%) 

61-62°C 

'H-NMR (CDCI3) 53.83 (6 H, s), 6.89 (2 H, ddd, J = 1.0,2.6,8.3 Hz), 7.06 
(2 H, dd, J = 1.3,2.6 Hz,), 7.13 (2 H, dt, J = 1.2,7.7 Hz), 7.25 (2 H, t, 
J = 8.0 Hz) 

jtmfttir (c 16 h 14 o 2 ) nmmc, so. 65; h, 5.92 mmm c, so. 49 ,• h, 6.01 
isfrmmn&ftffi (c 16 h 14 o 2 ) mmu 238.0994, mmm 238.1002 

lf^(3-^ h^>7x-jl/)if> 501. 6 mg (2.10mmol), y=fitf^ >(14) 258. 1 
mg (2.11 mmol), ^<>-t?> 15 ml, b — h U;b 1.5 ml (DM^fo&T > 
fiMT 46 BSHigSfc Lfco ifit^Uci^ * > 5 lT#). 1 NfH«#^ 

mm^tzo S/ U fc^jb^A^n^ h ^7 7 >f -(ftKx^;v-n-'s^^>=l:8) 
TSISiUx 1,2- hr* (3-^ -l,2-^*;wt-^o^- 
> 367.9 mg ^f#fco (49.0%) 

ife^ 116-118°C 

'H-NMR (CDC1 3 ) (51.7-3.6 (10 H, br m), 3.68 (6 H, s), 6.77 (2 H, ddd, J = 
1.8,2.3,7.5 Hz), 6.96 (2 H, t, J = 2.0 Hz), 7.03(2 H, dt, J = 1.8,7.9Hz), 
7.06 (2 H, t, J = 7.6Hz) 

Ttmftffi (C 16 H 24 B 10 0 2 ) stJIfiiC, 53.91; H, 6.79 mmm C, 3.61; H, 6.75 
mfrMmWMfrlilt (C 16 H 24 10 B 2 n B 8 0 2 ) th^tt 356.2779, mmm 356.2782 

1,2-f^ (3-^ x.—JV) -\,2-Vt>)]s^-2u v- Y^iJ^^y 317. 

7mg (0.891 mmol)£^Pn^^> 3 ml fc$gfi»U -78°CJ3^£PU BBr 3 (1 V 
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9un*#>mm) 2.67 ml (2.67 mmol, 3 eq)£An;L, MUX 1 mmMW bfco 

U *y;i/*7A^D7 h^7>r— (IE&:n^;U-n-^*tr>=l:l)T&£lU 
l,2-a(3-tFD + J/7i , 2-j;*;w^-^DV-Ff*^7 XBE370) 

297.4 mg£f§fco (100%) 
ftffi£M*H (^nn^^-n-'N 
^J,£ 202-203°C 

•H-NMR (CDC1 3 ) (51.7-3.6 (10 H, br m), 4.90 (2 H, br s), 6.71 (2 H, m), 6.93 
(2 H, t, J = 1.3Hz), 7.00 (2 H, m), 7.02 (2 H, t, J = 7.6Hz) 7Gffc#*r 
(C 14 H 20 B 10 0 2 -1/6H 2 0) atHffiC, 50.74; H, 6.18 fl$Hfi C, 50.75; H, 6.14 

MfrMmmmfttft (c 14 h 20 ,o b 2 ii b 8 o 2 ) nmrn 328.2466, mmm 328.2436 

1,2- t*X (3-h Fo^- % >7i-^) -l,2-^#;i/^'-^ uV- > 
210.9 mg (0.642 mmol) £ DMF 7 ilt^U (CH 3 ) 2 NCH 2 CH 2 C1-HC1 92.5 mg (0.642 
mmol, 1 eq), j^TJ'j^A 133.1 mg (0.963 mmol, 1.5 eq)^SPx.. 65°C-e 24 

mmmn\,tLo ^m^^m^ mm^^ixmiao mm^.^xm^ mm. 

^^>-y^y-;i/=10:l)-CilU 1- (3-t h'Ddr^>y^-;U) -2-(3-^^<^- 
)IT^;^ Y*^? ^—)\s)-].,Z-yti)\sn->7U^J- K^*^^> (BE372) 9.0 
mg£f#£o (4 %) 

i67'JXA (>>*^Dn^>-n-A^>) ib£ 192-193°C 
'H-NMR (DMSO-dJ (51.6-3.5 (10 H, br m), 2.16 (6 H, s), 2.52 (2 H, t, J = 
5.7Hz), 3.93 (2 H, t, J = 5.9Hz), 6.71 (1 H, d, J = 7.9Hz), 6.93 (4 H, m), 
7.03 (1 H, t, J = 8.0 Hz), 7.08 (1 H, d, J = 8.1Hz), 7.16 (1 H, t, J = 8.1Hz), 
9.69 (1 H, br s) 

mfrMUmmfrtit (C 18 H 29 10 B 2 u B 8 N0 2 ) it^ffi 399. 3201, HWfi 399.3209 
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M 16 

BE200) 550 mg (2.20 mmol)£^>-t?> 10 ml-^x^;i/^— 5 ml tgi>L 
T7;i/3>ll^ 2k#T\ n-BuLi (1.57 M in hexane) 2.10 ml (3.30 mmol, 1.5 
eq)£flD;u Sit 30^«#o *^T> 2-(ll-^D^-n-'>>7 r *y-r;b 

X^-i/)^ h7t KP-2H-ti°^> 736.7 mg (2.20 mmol, 1 eq)£#nx.s S^"?: 20 

-n-^-9->=l:30)t?*Si4U 1- (4-p< h Jri/7xr^) -7-(ll-r h7h h'Of 
^ -;i/^-3p$/-n->> >^7t? >-W ;i/)-l,7-^£;i/M- ^7 d V - H^JbJtf^ > 
360.3 mg (32.5%) 

'H-NMR (CDC1 3 ) (51.15-1.42 (16 H, m), 1.48-1.63 (6 H, m), 1.6-3.1 (10 H, 
br m), 1.71 (1 H, m), 1.82 (1 H, m), 1.96 (2 H, m), 3.38 (1 H, dt, J = 6.6,9.5 
Hz), 3.50 (1 H, m), 3.73 (1 H, dt, J = 6.6,9.5 Hz), 3.77 (3 H, s), 3.87 (1 
H, m), 4.57 (1 H, m), 6.75 (2 H, d, J = 9.1 Hz), 7.32 (2 H, d, J = 9.1 Hz) 

-H;i/H,7-yAJI/^-^DV - Y^tiif^y 710 mg (1.41 mmol)£^^y — 
)l 6 ml Ic^frU P- h;^x.>x;^>^^7jcfatJ 26.8 mg (0.141 mmol, 0.1 eq) 

D7^77-f — D * >-n-^\^-tf >=2:l)T")(SMbsl-(4-^ h=^>7 
xn;i/)-7-(ll-b K d >y"t> >-W ;i/)-l,7-^£;i/M-^7 n \/- 

h*7 r **"^> 512.5 mg (86.6%) 

'H-NMR (CDCI3) 6 1.15-1.42 (16 H, m), 1.20 (1 H, t, J = 5.4 Hz), 1.50-1.61 
(2 H, m), 1.6-3.1 (10 H, br m), 1.96 (2 H, m), 3.64 (2 H, td, J = 5.5,6.5 
Hz), 3.77 (3 H, s), 6.75 (2 H, d, J = 9.0 Hz), 7.32 (2 H, d, J = 9.0 Hz) 
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«^*ifes*^*f(c 20 H 40 io B 2 u B 8 o 2 ) mnm 420.4031, mmm 420.4043 

I- (4-^ b^-iyy ^-JV)-7-(U-\i Fn*S/*S/-n-£>7 s :&>-W;]/)-l,7- 
S?3b;W*-£ n\/- F^jbtf ^ > 512.5 mg (1.22 mmol)£:PHz h > 3 ml fc|gA» 
U zK^T. Cr0 3 609.9 mg (6.10 mmol, 5 eq) - MmMfofeWL 3 ml j§?ft$JP 

^T-3^s«^bfco g^it^^;uT-l*{±jo ma±m. 

5 7 <f — (^^^^;i/-n-^^rt>->=l:2 ^DD^l/A-^^y-^ 
=30:1)T?»1SU ll-{l-(4-^ h u y - K^* 

^^>-7--T;i'}-n-'j7>7 r ^>^ l-(4-* hJF-^7i^W-7-(ll-t h'D^r^if 

->-n-r> >-w ;i/)-i,7-^#;i/^*- ^ p v*- h*^*^^ — 

295.5 mg (57.9%)&t>* ll-{l-(4-^ h 7 x. =.j\s)-l,7-*Sji)W*- p D V*- K 
^*£^>-7--f M-n-'j7>5F r £>^54.0 mg ( 10. 2%) ^:f#7^o ±!3^^^;i/(±^ 

'H-NMR (CDC1 3 ) (5 1.15-1.42 (14 H, m), 1.6-3.1 (10 H, br m), 1.63 (2 H, m), 
1.96 (2 H, a), 2.35 (2 H, t, J = 8.6 Hz), 3.77 (3 H, s), 6.75 (2 H, d, J = 
9.0 Hz), 7.32 (2 H, d, J = 9.0 Hz) 

II- U- (4-^ h*is7 x-JV) -\,1-V1l)\sn->7U V*- Yy'tl^^ 
)l}-n-*7>y : l3>m 100.0 mg (0.230 mmol ) £ n D p< ^ > 1 ml ti^L, 
-78°C{3^SlbT. BBr 3 (1.0 M if? uu 0.6 ml (0.6 mmol, 2.6 eq) 

£*n;u Mwc2mmmnLtzo Rm^^tz$>^ mm^j^mta 0 mm 

h^77^f -(f^^ai^;i/-n-'\dr-t>->=l:l)T-MMbai-{l-(4- 1 K n **>:7 1 
-;i/)-l,7-^A;^-^DV - K5 :r *^^>-7->r;H-n-^>T : *>^ 69. 0 mg 
Itntzo (71.3%) 

'H-NMR (CDC1 3 ) (51.15-1.42 (14 H, m), 1.6-3.1 (10 H, br m), 1.63 (2 H, quint, 
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J = 7.5 Hz), 1.96 (2 H, m), 2.35 (2 H, t, J = 7.5 Hz), 6.69 (2 H, d, J = 
9.0 Hz), 7.28 (2 H, d, J = 9.0 Hz) 

mfrMmnmftffi (c 19 H3 6 lo B 2 n B 8 o 3 ) nmrn 420.3668, mmm 420.3673 

ll-{l-(4-t h*D + '>7x-;i/)-l J 7-^*;wt-^DV- h-r*#7>-7-^ 
JV}-n-^>^^>m 56.5mg (0.134 mol) ^-73-117 ^ > 20.0 nig (0.273 mmol, 

K 28.2 mg (0.137 mmol, 1 eq)©^^DD^^> m& 2 ml £#D;U ^r^T* 18 

mmmnxstzo ^»&^feu «^*aasufco j/'jAm^DTh^ 

77^-(^nn^A-^^; -;i/=30 : 1 )T*#f ®£ UN-n-:7*7<-;i/-ll-{ l-(4- 1 h* 
^ -;i/)-l,7-^£;W\"-^ u'J- Y'rii^'y >-7-J M-n-^ y^ti > 
7^ K (BE520) 20.4 mg £?#£o (31.9%) 

'H-NMR (CDC1 3 ) (50.92 (3 H, t, J = 7.3 Hz), 1.05-1.42 (18 H, m), 1.48 (2 H, 
quint, J = 7.6 Hz), 1.6-3.1 (10 H, br m), 1.95 (2 H, m), 2.16 (2 H, t, J = 
7.6 Hz), 3.25 (2 H, dt, J = 5.9,7.0 Hz), 5.44 (1 H, br s), 6.30 (1 H, br), 
6.71 (2 H, d, J = 8.8 Hz), 7.26 (2 H, d, J = 8.8 Hz) 

mfrMMmmfrffi (C 23 H 45 10 B 2 11 B 8 N0 2 ) ftllfll 475.4453 Hipijffi 475.4460 

1 1-{ l-(4- 1 K n * 7 1 - )]/ )-l , 7- V ti J]// \* - 9 D v* - K ? ti ? > -7- >f 
;i/}-n-e7>5 :r *>^ 50.6 mg (0.120 mmol), N-^< ^Jl-n-y^JVT 5. > 20.9 mg 
(0.240 mmol, 2 eq), N-t K D4ri/-tf-£ V- ^ K 13.9 mg (0.121 mmol, 1 eq) 
£ DMF 1.5 ml IzmfrL.frftT.Vi'Pn^Z-i/jVtifrtfiSj 5. b* 25.0mg(0.121 
mmol, 1 eq)© DMF m& 1.5 ml £flnx.. SiBf 48 I^H9l^bfco DMF £MJ±S* 

;i/*7A^D h ^7 7 ^ -( ^ d D*ji/A - ^ ^ y -;v=30:l)tiibs N-n- 
^^;i/-N-^^;i/-ll-{l-(4-t KD^fi/7xz;i/)-i J 7-i;*;wt-^D v~- 
*^5>-7— r;i/}-n-^>7^^>T^ K (BE521) 17.1 mg £f#fco (29.0%) 
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'H-NMR (CDCI3) 6 0.91, 0.95 (3 H, tx2, J = 7.6 Hz), 1.05-1.42 (18 H, m), 
1.45-1.60 (2H, m), 1.6-3.1 (10H, brm), 1.95 (2H, m), 2.29, 2.31(2 H, tx2, 
J = 7.4 Hz), 2.92, 2.98(3 H, sx2), 3.26, 3.36 (2 H, tx2, J = 7.5 Hz), 6.72 
(2 H, d, J = 8.8 Hz), 7.25 (2 H, d, J = 8.8 Hz) (^5 KCDcis, trans iLfe 

Mima vau&w 

nfrMmm&frffi (C 24 H t 7 10 B 2 n B 8 N0 2 ) iHM 489.4610 mWW. 489.4613 

)VT—V— )]/ 2.70g (20.4 nmol), "rtiif^ >(14) 2.50 g (20.5 mmol) 
£^<>-fe? > 100 ml, T-\z h- h ] ) Jl 10 ml fcrJgfrU ^;b=f>#H^Ts 17 B£ 

UA^*7A^P?h^77^ - (fifS?j:^-;i/-n-^dF-t>->=l:15) "ClgSlU 
l-(4-^ h^f-^7oi-;i/)-l,2-^*;i/^*-^DV*- h*fA^7> 1.26 g£f#£o 
(24.6%) 

ifi^JXA (^^rt>->) 1$^ 109-111°C 

'H-NMR (CDCI3) dl.6-3.4 (10 H, br m), 3.80 (3 H, s), 3.87 (1 H, br s), 6.82 
(2 H, d, J = 9.1Hz), 7.42 (2 H, d, J = 9.2Hz) 
nfrMmn&frffi (C 9 H 18 10 B 2 n B 8 0) th^fi 250.2361, MOffi 250.2358 

n-^^r-^>-e^ofe7K^b^- h U ^7A (60%) 302 mg (7.55 mmol, 1.5 eq)£ 
DMF 6 ml fcfK«£-e\ l-(4-p< h^>7i-;i/)-l,Z-i?>b^-^DV- h'r* 
**^> 1. 26 g( 5. 03 mmol)© DMF 30 ml mm*1lU?L1to ^5^^ 2-( 11- 
^u^z-n-^yftij^^-t^-iy)^- b^H K D-2H-f-7 > .1.69 g (5.03 mmol)© 
DMF 6 ml mmZMfL. 1ST 2 Bf F^if^o M«£zk^T 2 NffiK£ifcW\ ^~ 

^;i/TMtHb7to fiaia^7kt?i5fev>. urn* h v t &-£&m&. mmvtzo *>y 

A^A7A^D7 h 4 — (fifK^^-;i/-n-^^-!t>=l:30)T-*SKbx 

H4-* h ^r^>7 x -^J^-dl-T 1 t I«Dt7^1/t*i/-n-'»f*>l- 
^iI/)-l,2^^A'-^DV - r*7*5b#-7> 1.27 g (50.0%) 
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'H-NMR (CDCI3) (51.00-1.40 (16 H, m), 1.48-1.62 (6 H, m), 1.6-3.1 (10 H, br 
m), 1.68-1.77 (3 H, m), 1.83 (l.H, m), 3.37 (1 H, dt, J = 7.0,9.6 Hz), 3.50 
(1 H 5 m), 3.72 (1 H, dt, J = 7.0,9.6 Hz), 3.83 (3 H, s), 3.87 (1 H, m), 4.57 
(1 H, m), 6.86 (2 H, d, J = 9.0 Hz), 7.52 (2 H, d, J = 9.0 Hz) 

I- (4-^< h 5->7 jl-)1)-7-(11-\i h'D^i/^y-n-^Vr^V-H^H,?- 

v * ; w t - ? o v - k 7 s ts # =7 > t mm (d mm^mz iota-(4-^h^>7i 

-jl)-2-(U-9- h^t F D t7r;^^i/-n-^ >r A >-l-^ ;H-1,2-^ A;^^ 
_/7 DV r_ Yy^ti^ycDM K n ^>;1/^©{£M*£J!#^M U l-(4-^ h5->7 
i^;i/)-2-(ll-b F nZ-^Z-zs-n-v >7t> fJl)-l,Z-^tUV^-yuV- 
K^*^^>^f#fco (92.1%) 

'H-NMR (CDC1 3 ) 51.10-1.42 (16 H, m), 1.20 (1 H, t, J = 5.4 Hz), 1.50-1.60 
(2 H, m), 1.6-3.1 (10 H, br m), 1.74 (2 H, m), 3.63 (2 H, td, J =5.3, 6.6 
Hz), 3.83 (3 H, s), 6.87 (2 H, d, J = 9.0 Hz), 7.-52 (2 H, d, J = 9.0 Hz) 

MfrMnmmfrtit ((yyvBgOj nmm 420.4031, nmm. 420.4062 

bh'D + ^^^-n-^>T*>-l-^;i/)-l,2-^y!7;WN"-^DV*-FrA*"7>0 
Wt4h&fi wil-{l-(4-^< h^>? ^;i/)-1,2-^#;wn--^ p^;- ^£#7 > 
-2-r;i/}-n->>^^>^^f#feo (13.5% 70.0%) 

'H-NMR (CDCI3) (51.00-1.40 (14 H, m), 1.6-3.1 (10 H, br m), 1.61 (2 H, quint, 
J = 8.6 Hz), 1.74 (2 H, m), 2.34 (2 H, t, J = 8.6 Hz), 3.83 (3 H, s), 6.86 
(2 H, d, J = 9.0 Hz), 7.52 (2 H, d, J = 9.0 Hz) 

II- {1- (4-^ h*i/7 xn;i/) -1,7-^ tiJV^- 9 □ V - K ^ft >-7->f 
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;t/)-i,2-^^;^t-^Dv- Ff *jJ?7 >-2— r ;i/}-n-r7 y^ts >m%%&*3-)i 
fbU ll-{l-(4-t h*D^ri>7 ^-;i/)-l,2->*#;i/M-^ny*- K^tj*"^ V^- 
'f ;i/}-n-<!7 >5r£ >g?£f§fco (74.0%) 

'H-NMR (CDCI3) (51.00-1.40 (14 H, m), 1.5-3.2 (10 H, br m), 1.62 (2 H, quint, 
J = 7.5 Hz), 1.76 (2 H, m), 2.37 (2 H, t, J = 7.3 Hz), 6.81 (2 H, d, J = 9.0 
Hz), 7.48 (2 H, d, J = 8.8 Hz) 

-mfrMtmmfrffi (c 19 h 36 io b 2 u b 8 03) tmm 420.3668, mmm 420.3655 

ll-{l-(4-t h* D + ^> 7 1 - )-l,2-^ A - ^ D V - b*^r£**^>-2— r 

M-n-^ >7*3t7>&29. 8 mg (0.0709 nunol), n-^^T"^ > 10.4 mg (0. 142 mmol, 
2 eqJ^T'-fe h U;b 1 ml fc^frU 2k#~r\ D^iWl/^l/^iM 5. 

K 16.1 mg (0.0780 mmol, 1.1 eq) ©T-fe h — h U;i/ 1 ml ^WL^IBtL^ 

□ *;i/A-^^y-;i/=30:l)tHHLv J/'JAW7A^D?^7 
7 ^-(^^^;i/-n-^^r-y->=l:2)T-^a-Jg»i^b, N-n-:/^;i/-ll-{l- (4- 
t h'DdF->7i-;i/) -l,2-^#;i/M-^ □ v - Kr*!}?7 >-2--T ;i/}-n-'j7>7 :r 
£>7 5. K (BE530) 12.8 mg £f#£o (38.0%) 

'H-NMR (CDC1 3 ) (5 0.85-1.40 (18 H, m), 0.95 (3 H, t, J = 7.3 Hz), 1.50-1.60 
(2 H, m), 1.5-3.2 (10 H, br m), 1.80 (2 H, m), 2.22 (2 H, t, J = 7.3 Hz), 
3.31 (2 H, dt, J = 5.8,7.1 Hz), 5.60 (1 H, br s), 6.86 (2 H, d, J = 8.8Hz), 
7.44 (2 H, d, J = 9.0 Hz), 9.50 (1 H, br s) 

'&ftmm?lAfttir (C 23 H 45 10 B 2 11 B 8 N0 2 ) gf^ffi 475.4453, nwm 475 . 4450 

ll-{l-(4-t Kn^J/7xr;i/)-l,2-^*^-^D^ - Kr*^7 >-2--f 
M-n-^V^jb^SS 79.4 mg (0.189 mmol), ^■JV-n-y^-JlT 5. > 32.9 mg 
(0.378 mmol, 2 eq)£ 7*-fe h - h U ;b 2 ml fZ^frU tK^Ts ^S^d^S/ 
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)Vts)V^V^ S: K 43.0 mg (0.208 mmol, 1.1 eq) CDT-t h - h U )V 2 ml 

7^-(^PO^I/A-^^y-;i/=30:l)tIlU #SUiJi^P 
"y? {VZuu* ^>-n-^\dF-^>=30:l)T"MMUT N-n-y^;i/-N-^< 3^1/ 
-ll-{l-(4-h K D^>>7i-iH-l,2-yAJ^-^ D \7 — K^ft*"^ >-2--T 
;i/}-n-->>^**>T^ h" (BE531) 24.8 mg £f#fco (26.8%) 
'H-NMR (CDC1 3 ) (50.85-1.40 (18 H, m), 0.94, 0.97 (3 H, tx2, J = 7.3Hz), 
1.50-1.65 (2 H, m), 1.5-3.2 (10 H, br m), 1.79 (2 H, m), 2.35, 2.36 (3 H, 
tx2, J = 7.3Hz), 2.98, 3.02 (3 H, sx2), 3.30, 3.42 (3 H, tx2, J = 7.5Hz), 
6.87, 6.88 (2 H, dx2, J = 8.9Hz), 7.43 (2 H, d, J = 8.1 Hz), 9.79, 9.82 (1 
H, br sx2) (7^ K©cis, trans jzifclB^g© l-AM&Vn) 

M^mnmrn^m (c 24 h 47 io b 2 u b 8 no 2 ) nmmm.mo, mmm. 489.4607 

b hmnmm^&ikmmm hl-6o (Dmmm\^mmt\,tz 0 mi^mi,x^^ 
hl-60 mm^^iym^mtiji^m^ts rpmi 1640 mmizwmmmm. sx 
io 4 Tills m^com^.(Dm^t^m^mx., 37°cTig§tL£o 4b@l mm 

£u nbt m^mzmmt tt^-t> Ftic^ifco a 1 t{«^b^©^ 

%1)U?Ltzm&<D&m%frsl,fz 0 BR40K BR403. BR453 Jc^£-fbif#^ffl#j!,^ 

m £ *u <r ©rstt j«*&fbi^ o . 01 am a jst- & mn $ n tz 0 
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m 2 lt<frltmmffl-?:& Zib-Syo Am80 (4-[(5,6,7,8-tetrahydro-5,5,8,8- 
tetramethyl-2-naphthalenyl)carbamoyl]benzoic acid) £^£p£^fc^-n©$nJI . 
■C&tK BR201 fc&V^#tof£ffl#mi^ffi£ftfco ^3&g#&r£t££&£-f 
ft{tmm®fll<Dftm £ i§3i T 3 fb^tl HX630 (4-[2,3-(2,5-dimethyl- 
2,5-hexano)dibenzo-[b,f ] [l,4]thiazepin-ll-yl]benzoic acid) 
&(DffimT*$>*), BR110, BR251, BR350 £#>fb^#rSt4#Ji,^£B£ftfco 









1//M 


(control :<10) 


BRIO 


8 


BR20 


12 


BR30 


7 


BR110 


12 


BR201 


11 


BR251 


8 


BR300 


6 


BR350 


11 


BR401 


70 


BR403 


82 


BR431 


10 


BR453 


80 


BR401* 


26 


BR403* 


84 


BR453* 


80 



*Mt^b^0.01//M 
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Am80 3.3xl0- lo M 




(control: 55) 


BRIO 


65 


BR20 


70 


BR30 


66 


BR110 


60 


BR201 


5 


BR251 


55 


BR300 


37 


BR350 


60 


BR401 


60 


BR431 


55 










HX630 lxl0" 7 M 




(control: <10) 


BRIO 


7 


BR20 


10 


BR30 


9 


BR110 


48 


BR201 


12 


BR251 


77 


BR300 


8 


BR350 


48 


BR401 


75 


BR431 


12 



&4£&&&{t'£tV0ifi.fr{tmmffl'C$>2>{b'&V0 Am80 lxl0- 9 M £±t#£-££ 

BR635 izmmtemfrimm&^^znzo 
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WOkitGW IC 50 (mM) 

Am80 lxlQ- 9 M 

BR630 0.025 

BR635 0.028 

BR638 0.61 

BRIO inactive 

BR20 inactive 

BR30 inactive 



o s - imm * m%.MW t5%co^ mm &^*r d m e Mtgm. \zx2A-Ry 

l/-h (fflmmm : 5-6 x l 0*m/-A) X3 7°C. 5%riMi#4Tt 
-BfttgitLfco IBs 7xy-jH/>y h'^DMEMtgifetMs «fe^#Affl 

PpCI-rERos « h o ^>^IH^'J^;b^ 7^-7— tf5tiS^±^{c IBS 
Lfcl^— * — 77X^ KEREx 3 — p GL-TK^> ftgMfl*P £ LTffll^ £ 
/3-i3^>7 bisF—e^my^X^ FpCMV/JMtmu 2 B#P^lg#^ 

M^i5^T^-r^>;i/i/7^^— fc?rSI4£ 1 0 0 bLtzi8$(D5 0 %©r£t££^- 
£S}lJg£ 5 0%r£t£?tJg (EC 50 fI) traifc, ^WJT-^Lfc-fb^t) 
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fct^-rftfcig^x* h D^*>rSt££^U ^tBE 100, B E 1 2 0, B E 1 
bfco 







EC 50 II (nM) 


BE100 


0.7 


BE110 


2.0 


BE120 


0.05 


BE121 


1.0 


BE130 


10 


BE140 


. 0.5 


BE160 


1.0 


BE200 


2.0 


BE260 


1.0 



yt^ftJ: D^Ufeo *mm. (^6) T-«. fomb-SW) 0.1 nM, 1 nM teXtf 
t»5Jl/^7i7- 10 Oh LTWfflhLt^U rStt©^Jg© 
$S£BE119, BE120, BE320 itMMt h 5 is*-Jl%l±2> 2>i£ 
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• 



6 







Wl(D/3 








0.1 


nM 


1 nM 


10 nM 


BE100 
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63 


82 


BE119 
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120 
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98 
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BE123 
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56 


79 


BE200 






45 


72 


BE219 






40 


71 


BE220 






57 


116 


BE222 






38 


85 


BE223 






20 


51 


BE300 






20 


59 


BE319 






53 


72 


BE320 


116 




127 


127 


BE322 






43 


85 


BE323 






12 


31 


BE400 






11 


38 


BE419 






14 


38 


BE420 






18 


59 


BE422 






11 


24 


BE423 






<10 


15 



(3) fa*.* bu?>m& 

h7^-;i/ 1 nM iz^^xmMT^JV^y tfrSH^: 1 0 0 £ Lfzm 

ifcc* h D^>r5t££*sU <&lz BE362 tettmt Lfz&i^X b u?>m$=£*i/ 
7 x. y\z E m T 3 r£f£ £ ^ b fc 0 
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IC 50 fii (nM) 
lxlO- 9 M 


BR162 


10 * 


BR172 


,600 


BR262 


200 


BR272 


500 


BR362 


30 


BR372 


200 



*BE162 til mMT-&^£PMb&^ (SS#RBg3&) 
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m & <d ig m 



1 . TiB©-*&5£ ( I ) : 




5^ I 




Y\ Y\ Y\ Y\ Y 5 , Y 6 N St>* Y 7 {i^ti^tl^ji^^mi^^ X 
fci-N (R 3 ) - (5£*s R 3 {i2Km^^X{ii£MT;i/^r;i/S§^r) Y 
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-CO-. -CH 2 -. Xfct-C ( = CH 2 ) -£^U R 5 . R^ RUR 7 l±? 

n^n^M.iZ7Kmw^^^-r^ Kit? ^-jim±<d im^L<i±2mu±(Dm. 

2 . r 1 tfisi7;v^i/S§lf it 4) <k^i/**^^ - ^ d v - Yr-tj-ft^ y 
x&±&<Dmife&-e&z>a l (i) co-fb^xtt^s^Jc^^tLS^o^** 

3. R l 1fi{&1RT)]/3f-j]/2&^ {&ffl.7)Vf—ji^ *;i/^dp->;i^Ss 
5 . TI3©-^^: ( I ) : 
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5$ : 




[it^ Y\ Y\ Y\ Y\ Y\ Y\ St>*Y 7 «^n^mte(3^m^X 
f±-N (R 3 ) - R 3 {±zk^^x{ifgMT;i/Jr;i/**^-r) £*sU Y 

8 («m^s — N (R 4 ) — (jS^. R 4 l£7kmm?-Xte1&Wi7Jl3r)l&%:m-r), 
-CO-, -CH 2 -. (=CH 2 ) -$^U R\ R\ &VR 7 te^ 

R 9 {ifgM^;i/^r^*^^bs R^&M&SSWbT^T&cfcl^y-;!/ 
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6 . R 1 *s^g^T;I/^^;^S^WLTV^T^fe=tl^^*;^^^*-^D^- K^*^^> 
7. R ^fSISTVI/^VS^ i&m.T)l^=.)lMs £))l#*isJl&, i&mTJlZi* 
i&B. T JV 3 i/ 7 3i 5> & -5 P £ SIfcf tl & * ^ IT l ^ X & J: V ^ V 
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ttlMg^fcjjsT A\ Xii-CO-Y 1 - [YMig&M^Xfct-N (R 3 ) - (R 3 
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